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38th Annual Conference 
American Physical Therapy Association 
The Palmer House Chicago, Illinois 
July 2-7, 1961 


A Review of Skeletal Muscle — HARRISON 


A Review of Sensory Receptors in Skeletal Muscles 
with Special Emphasis on the Muscle Spindle — HARRISON 


A Review of the Motor Unit — HARRISON 
Case Reports — DAVIS 


Suggestions from the Field —BARBERO and MACHEK 
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FOR PHYSICAL MEDICINE AND REHABILITATION 


THE ALL-NEW PRESTON CATALOG NO. 1065 
The Most Complete Catalog in the Field 


Describes the le iding ind most comple te line of I quipment 
Rehabilitation Exercise Hydrotherapy and I lectrother ips Also 
agnostic Apparatus, Traction Devices, Cerebral-Palsy Furniture 
Wheelchairs, Walkers, Lifters, Crutches, and Self-He Ip Devices. In 
cludes over 2.500 selected items 


All orders sent to Preston He idquarters receive px rsonalized prompt 
service usually Satie day shipment from our we I ston ked ware 
house Whether vou need a single article or a complete installation 
you can buy with confidence when you order from Preston. Catalog 
requests on your letterhead should be iddressed_ to 


Corporation, Department P 


Send all orders to -—~> 


THE PRESTON WEIGHT CADDY 


Saves You Effort, Time and Space 


No more storade problems tore bending ind cCarrving heavy 
weights by hand to the patient The We ight Caddy allows the we ights 
to be conveniently stored in any corner or closet, in a minimum of 
space It can be wheeled quickly and without effort to treatment 
table Requires only two square teet of floor Spa e! 

The Preston Weight Caddy is built to seat level, the most convenient 
height for the administration of a weight program. It is no effort at 
ill for the therapist, sitting on a chair or stool, to apply weights to 
C\CTCIN boots Order by italog Number 


PC 2043 Preston Weight Caddy—on 3” ball-bearing casters with five weight 
holders and utility shelf, all-welded chrome plated construction 
overall height $54.50 


THE STRYKER “CIRCOLECTRIC’ HOSPITAL BED 
Simplifies Patient Handling 


Combines the te itures and idly intages of an electric heosy ital bed i 
standing bed, standing table and a turning frame. Problems such as 
lifting, turning and transfer of patients are eliminated 

The ( ircOk ctr Is illy he Ipful for ill orthopedi: cases 
neurological conditions: polio, muscular dystrophy. multiple sclerosis 
cardiovascular diseases, and burns. Ideal for handling the aged and 


debilitated. Order by Catalog Number 


PC 4403 Stryker “CircOlectric’ Universal Hospital Bed complete with mat 
tresses, sheet set, siderails, footbeard, 2 forehead bands, 1/3 H.P 
silent motor, 84 long x 325/8”" wide x 78” high $795.00 


Optional Accessories are available at additional cost 


J. A. PRESTON CORP. 


175 Fifth Avenue, New York 10, New York 
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ems of Special 


WRITE FOR ILLUSTRATED LITERATURE 


NEW “LO-BOY” WHIRLPOOL 
Designed with a lower, longer and wider tank that affords advantages 
in the treatment of low back, leg and hip cases. Patients step in and 
out as easily as they get in and out of an ordinary bathtub. They 
also enjoy more comfort and relaxation in the tank’s extra length and 
width. The extra length aids circulation in the legs by permitting 
horizontal extension instead of the right angle position usually required 
in leg tanks. 
lank inside dimensions are 18” deep x 24” wide x 52” long, over-all 
height 23”. Units are available in stationary and mobile styles. Order 
by Catalog Numbers: 
PC 3612 “LoBoy” Whirlpool Bath; Mobile Style mounted on 4 ball-bearing 
swivel casters .. ..... $750.00 
PC 3622 “LoBoy” Whirlpool Bath; Stationary Style, mounted on stainless 
750.00 
30.00 
65.00 


THE N-K EXERCISE UNIT 


Developed for the most effective administration of progressive resist- 
ance exercise to the knee joint muscle groups. The convenient, time 
saving application and the variable-resistance patterns which are found 
only in the patented N-K Unit make it a must in all Physical Therapy 
Departments 

Accurate control of the amount of resistance is achieved through the 
use of calibrated weights which can be easily moved along the resist 
ance arm to provide a conventional %, % and maximum resistance 
sequence without adding weights. In time economy, comfort and 
effectiveness, “N-K leads the way.” Order by Catalog Numbers 


PC 2251A N-K Exercise Unit, Standard Model 1008 
with upholstered, chrome plated table $179.50 


PC 2251F Folding Mode! 2008 
with folding table for wall attachment $179.50 


THE PRESTON STANDING TABLE 


Designed for ease of operation, complete safety and simplicity. Tilts 
from horizontal to vertical position by means of a conveniently located 
hand crank, and locks automatically at any desired angle. Passes 
through narrow doorways and corridors 

Height of top is only 32” from floor to facilitate transfer of patient 
from bed or stretcher to table. Its four large 4” ball-bearing swivel 
casters make it easy to move. Two of the casters have step-on brakes 
Table top is a comfortable 24” wide, 78” long and is upholstered with 
durable waterproof leatherette 

The Preston Standing Table is the most popular and widely used 
model in Physical Therapy Departments. Please order by Catalog 


Number: 


PC 7194U Preston Standing Table including upholstered top, 
complete with 4” casters and 2 restrainer straps Only $245.00 


J. A. PRESTON CORP. 


175 Fifth Avenue, New York 10, New York 
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L B E RN E THE ORIGINAL 
WALK-OFF STANDING-TILT TABLE 


LaBERNE (“wWaik-Off") tables built of tubular steel and angle 

Model 2101 H iron finished in Silver Grey Meltone, Mounted on swivel casters with 
locks, Operated through a gear box and worm, automatically locking 
the table at any degree of tip. From horizontal to vehtical with a 
calibrated dial showing the degree of tip from 0 to 90. 


UTILITY MODEL TABLE is 78” long, 28” wide, and 32” high. 
Foam top covered with Naugahyde, removable footboard, two 6” re- 
strainer straps, and cervical hook. 


LaBERNE TABLES FULLY GUARANTEED FOR 1 YEAR. 


Hand Operated—UTILITY MODEL 2101 H $239.50 


NEW 

MAYO MODEL, 24” wide, 
32” high, 78” long, 

foam top covered with 
Naugahyde, Removable 
Footboard and two 6” 
restainer straps. 

MODEL 2122 

Price 


$375.00 


LaBERNE 
UTILITY ELECTRIC 
MODEL 1060 E 


$395.00 
NEW 


LOW-BOY, 24” high, 24” wide, 72” long. With 
Telescopic legs, Foam top covered with Nau- 
gahyde, removable footboard, two 6” restainer 


Straps. 
LOW-BOY MODEL 6200 Price $285.00 


LaBERNE MANUFACTURING COMPANY, P. O. Box 5245, COLUMBIA, S. C. 
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Now moist heat can be 
applied conveniently, ef- 2° y s par. No. 
fectively and with a min- 2,710,008 
imum investment in equipment. No dripping, 
no wringing, no repeated applications. Each 
application gives at least 30 minutes effective 
moist heat. The Steam Pack is merely heated 
in water, wrapped in a towel, and applied. 
Standard equipment in leading hospitals and 
clinics across the nation. 

Folder and prices on request 

Originated and Manufactured by 

CHATTANOOGA PHARMACAL CO., INC. 

CHATTANOOGA 5, TENNESSEE 


ELGIN EXERCISE CHAIR 
FOR PROGRESSIVE RESISTANCE 


Here is an ENTIRELY NEW EXERCISE UNIT, Re Ya EXERCISES 

clinically proven to be extremely beneficial ©) “Ss -) 

during early treatment of the hemiplegic SOME 

patient (reciprocal motion exercises for arms ; 

and legs). The NEW ELGIN EXERCISE CHAIR FEATURES 

also provides excellent treatment for many Sturdy . . . Sele 

other cases such as polio, arthritis, and the 

orthopedic patient. 

May be used in the physical therapy depart- 

ment, hospital ward, or for home treatment. 
Complete brochure _il- 
lustrating the many ex- Correct Mechanical 
ercises possible with this 
revolutionary new unit 
will be sent on request. 


Comfortable 


Requires Minimum 


Amount of Space 


Position While 


Exercising 


Elgin offers the most complete Excellent for Re- 
line of Progressive Resistance 
Exercise Equipment. Write to- i 
day for free catalogues. Reciprocal Motion 


Exercises 


EXERCISE APPLIANCE CO. 


P.O. BOX 132 _ ELGIN, ILLINOIS 


sistive, Assistive, or 


HYDROCOLLATOR @ Ql c= 4 
Table Model Table Model Table Model 
various requirements hospitals, clinics, 
cians’ offices, and patients’ homes. Automatically 
Me maintain Steam Packs in water at proper temper- 
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* for effective, well-tolerated, therapeutic 
stimulation of muscles ond nerves, 
normally innervated and denervated . . . 


PORTABLE 


low volt 


GENERATOR 


incorporating the variable frequency features 
and continuously adjustable surge rate feature 
found only in larger Teca generators. Calibrated 
controls and large meter provide optimum pro 
fessional results since records of currents may be 
kept, results may be duplicated, and graded 
increases in therapy can be given. Select either 
AC output for most muscle stimulating uses or 
DC (galvanic) for muscle testing medical gal- 
vanism and ion transfer therapy, and stimulating 
denervated muscle 


TECA 


CORPORATION 


80 MAIN STREET 


TECA MODEL 
SP2 


+on No. 303 stand 


Write for SP2 literature and 
“Notes on Low Volt Therapy” 


WHITE PLAINS, NEW YORK 


Georgia Warm Springs Foundation 


GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
This course is open to graduates of approved schools 
ot physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy Asso 
ciation 

ENTRANCE DATES: First Monday in January, April 
and October 


COURSE I—Emphasis on care of convalescent 
neuro-muscular disease with intensive training in 
functional anatomy, muscle testing, muscle reeduca 
tion and use of supportive and assistive apparatus. 
This course is complete in itself. 

COURSE Il—Three months duration with Course ! 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in re 
sumption of functional activity and use of adaptive 
apparatus 

IN-SERVICE TRAINING PROGRAM—Fiteen months 
duration at salary of $225 per month plus full main 

ncreasing to $250 per month at the com 
pletion of nine months. This program includes train 
ing in Course I and II. 

TUITION: None. Maintenance is $108 per month. For 
scholarship to cover transportation and maintenance 
for Courses I and II, contact the National Foundation. 
301 East 42nd Street, New York 17, New York. 
(Scholarships require two years of experience. ) 


For further information contact: 


Robert L. Bennett, M.D., Medical Director 
Georgia Warm Springs Foundation 
Warm Springs, Georgia 
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Published monthly by the American Physical Therapy Association, 1790 Broadway, New York 19, N. Y. 
Change of address: Notice should include old as well as new address and should state whether or not change is 
permanent. Subscription rates: $7.00 per year to non-members; $8.00 in Canada and foreign countries. 


Scientific Articles 


A Review of Skeletal Muscle—Virginia F. 
Harrison, Ph.D. 

A Review of Sensory Receptors in Skeletal 
Muscles with Special Emphasis on the 


Muscle Spindle—Virginia F. Harrison, 
Ph.D. 


A Review of the Motor Unit—Virginia F. 
Harrison, Ph.D. 


Case Reports 


Case Report of a Quadruple Amputee— 
Barbara A. Davis 


Suggestions from the Field 


Two Temporary Braces for Adults—James 
W. Barbero and Otaker Machek, M.D. 


Regular Features 


American Physical Therapy Association: 

Officers, Standing and Advisory Com- 
mittees 

Chapter Presidents 

Annual Reports (September 1960 Re- 
view, page 673) 

Chapter Directory (November 1960 
Review, page 838) 


State Board Examinations—1961 
Editorial 
Letters 
Association News 
Obituary 
Report of the Nominating Committee . 
Marriages 
Chapter News 
New Student Members 


Conference—1961 


American Physical Therapy Association 


Agnes P. Snyder President 
Mary E. Kolb First Vice President 
Dorothy Hewitt Second Vice President 
Jean Bailey Secretary 
Anthony DeRosa Treasurer 


Advisory Council 


Eric Dennorr, M.D. Providence, R. I. 
Tuomas F. Hines, M.D. New Haven, Conn. 
W. T. Sancer. Pu.D. Richmond, Va. 


A. R. SuHanps, Jr., M.D. Wilmington, Del. 


National Office Staff 


Lucy Blair Executive Director 
Dorothy E. Voss 
Coordinator, Annual Conference 
Sarah S. Rogers 
Consultant, Educational Services 
Anne Pascasio 
Consultant, Educational Services 
Lillian Chabala 
Consultant. Professional Services 
Margery Lynch Consultant, Chapter Services 
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Short Term Courses .. 
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Abstracts ..... 
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COPYRIGHT 


The Physical Therapy Review 


1961 BY THE AMERICAN PHYSICAL THERAPY ASSOCIATION 


VOLUME 41 


JANUARY 1961 


NUMBER 1} 


Dorortny E. Voss, Editor-in-Chief 


Marcaret Bryce, M.A. 
Jessie F. Wappert, B.S. 


H. D. Bouman, M.D. 
Histor, Pu.D. 
Miriam M.S. 


Editorial Board 
Barsara R, Friz, M.S., Chairman 


$s Consultant Editors 


Advertising Representative 


Mitnes, Managing Editor 


Beatrice Wuircome, M.A. 
Marian Px.D. 


Lorraine Lake, M.A 
Katuryn J. SuHarrer, M.S 
Cuester A. Swinyarp, Px.D., M.D 


Gorpon M. Co. 


Washington St.. Chicago 2. Il. 
Telephone: DEarborn 2-5}48 


Information for Authors 


Original papers will be considered for publication 
with the understanding that they are contributed 
solely to The Physical Therapy Review. Address 
manuscripts to Editor, Physical Therapy Review, 
Room 310, 1790 Broadway, New York 19, N. Y. 


Preparation of Manuscripts: Manuscripts should be 
typed double-spaced with minimum margins of one 
inch. The original and one carbon copy should be 
submitted. (Author should retain a carbon copy.) 
If a manuscript is accepted, neither copy will be 
returned to the author. In event a manuscript is 
returned to the author for revision, or if a manu- 
script is rejected, the original copy and _ illustra- 
tions will be returned. The carbon copy is used by 
reviewers and cannot be returned. The first page 
should list the title, the name of the author (or 
authors); degrees, and hospital, agency, or other 
credits. Pages should be numbered consecutively. 
Quotations must include full credit to the author 
and the source. When citing another author's work, 
a superscript numeral must appear in the body of 
the manuscript. Reference lists must be numbered 
in the order in which they appear in the text and 
must include: the name of the author, title of article, 
periodical abbreviation. volume number, inclusive 
pages, and year of publication. Tables should be 
typed with reversed carbon, numbered, and should 
have a brief, descriptive title. 


t4th St.. New York 36. N. Y. 
Telephone: OXford 7-5262 


Room 319, 15 West 


Illustrations should be protected by cardboard. The 
name of the author, figure number, and indication 
of the top should be written with soft pencil on the 
back. All figures should be indicated in the text. 
Glossy photographs are required; distracting back- 
grounds should be avoided. Graphs, charts, and 
line drawings should be drawn with india ink. Let- 
ters and figures should be large enough so that they 
will be readable when reduced for publication. 


General Information 

Published monthly by the American Physical Ther- 
apy Association, 1790 Broadway. New York 19, 
New York. Opinions expressed in articles are the 
responsibility of the author; the Editors assume 
no responsibility for statements made by the au- 
thors. All material published in the Review is pro- 
tected by copyright and may only be published or 
reproduced elsewhere after permission is obtained. 
Rates: The subscription rate is $7.00 per year in 
the United States; $8.00 per year in Canada and 
foreign countries. Subscriptions are payable in 
advance. Single copies $1.00. Available in microfilm 
edition. 

Change of address: Notice should include old and 
new mailing addresses and should state whether or 
not change is permanent. If change is temporary, 
request to hold issues until new mailing address is 
supplied should be included. Six weeks is required 
to effect a change of address. Postal zone numbers 
should be given. 
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THREE QUALITY MEDCO PRODUCTS 


ou TIME and MONEY...and | 
YOUR PERSONAL WORK LOAD 


save 
EAS 


with GALVANIC 


Mledeo 


Provides complete facilities for 


Has alternating, interrupted, mod- 
vlated current of high or low 
frequency, superimposed on a 


rectified current 


It incorporates 
three settings, Pulse, Surge and 


Tetanizing. The galvanic current 


combination of Electrical Muscle 
stimulation and Ultrasound in one 


convenient cabinet. The use of 


THERM 


d the Medcolator rrent ma Electrical Muscle Stimulation and Provides an entirely mew ap- 

an e Medcola cu y 

b 2 dividual | Ultrasound, simultaneously ap proach to one of medicine's old 
e used individually or simu 

plied, through the same sound est theravies, producing instanta- 


taneously. Two other models 


head applicator, offers a diag 
labl neous moist or dry cold or moist 
also available nostic as wel! as combination 


or dry heat. The temperature 


therapy not possible with either 


therapy individually range extends from approximate- 


ly 30° to 130° with contrast 


Medco equipment has 


th ilabl d th - 
wide medical acceptance by individua! physicians, Oe ee 


pletely automatic operation 


clinics, hospitals and industrial piants. 


Now, the new KOL-THERM, for the instantaneous 


application of heat or cold, is also receiving an enthusiastic seccccedvovenseee —_ 

3601 E. ADMIRAL PL. 
DEPT. PTR—17 

P. 0. BOX 3338 
TULSA, OKLAHOMA 


welcome. Medco trained personnel works with each 


MEDCO ELECTRONICS 
COMPANY, INC. 


Medco Products Co inc 


physician and his assistants teaching them the operation 
of the equipment until it becomes second nature. 

The operation of the equipment by an assistant } | would like on office demonstration of your 
relieves the physician of a heavy portion of 


his daily work load. 


[_} Please send me your illustrated literature 


on the 
A convenient coupon, at the right, may be marked NAME 
and mailed for complete information or an office ADDRESS 


demonstration of any Medco equipment. 
CITY 
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American Physical Therapy Association: 
Association Officers, Standing and Advisory Committees 


Boarp oF Directors 


President: Agnes P. Snyder*, San Antonio, Tex. 1958-196) 
Ist Vice-President: Mary E. Kolb*, Leetsdale, Pa. 1958~—1961 
2nd Vice-President: Dorothy Hewitt, Los Angeles, Calif. 1958-1961 
Secretary: Jean Bailey*, Milwaukee, Wis. 1958-1961 
Treasurer: Anthony DeRosa*, Hartsdale, N. Y. 1958-1961 
Directors: Sarah W. Bassett, Boston, Mass. 1958-1961 
James M. Bauer, Storrs, Conn. 1958-1961 
Kathryn J. Shaffer, Swampscott, Mass. 1958-1961 
Elizabeth C. Addoms, Brooklyn, N. Y. 1960-1961 
Dorothy Fredrickson, Nashville, Tenn. . 1959-1962 
Arthur Brown, Newark N. J. 1959-1962 
Florence Linduff,* Washington, D. C. 1959-1962 
Louise Reinecke, Chicago, IIL. 1960-1963 
Beatrice Schulz, St. Louis, Mo. 1960-1963 
Barbara White, Gainesville, Fla. 1960-1963 


* (Member of the Executive Committee) 


Apvisory CounciL 


Eric Denhoff, M.D., Providence, R. I 1958-1961 


Thomas F. Hines, M.D., New Haven, Conn. 3 1956-1961 
William T. Sanger, Ph.D., Richmond, Va. 1958-1961 
A. R. Shands, Jr.. M.D., Wilmingten, Del. 1956-1961 
STANDING COMMITTEES Wayne H. Perdue, Omaha, Neb. 1956-1961 
> = 
Conference Program Committee Smith’ St. Peterburg, Fis 1988-1963 
Lois Wellock, Ph.D., Chairman, Chicago, Ill. 1959-1962 James Zimmerman, Lorain, Ohio 1959-1964 
Mary E. Kolb, Leetsdale, Pa. 1958-1961 
Laura Byrne, San Francisco, Calif. 1960-1963 Advisory Committee to the Department 


of Professional Education 
Thelma Pederson, Chairman, Norman, Okla. 1958-1963 


Finance Committee 


‘Ss. 7 ag 4 95. 
Alfred J. Szumski, Richmond, Va. 1958-1961 
Dorothy Behlow, Los Angeles, Calif. 1959-1962 
Eleanor J. Bader, Wilmington, Del. 1960-1963 yy - 
Arthur Brown, Newark, N. J. 1960-1963 arjorie lonta, N. Weymouth, Mass. 1958-1963 
Dorothy Hoag, Denver, Colo. 1960-1964 


ludicial Committee 


Advisory Committee to the Department 
Clara Arrington, Chairman, Washington, D.C. 1960-1966 of Professional Services 


Anna L. Sweeley, Belmont, Calif. 1956-1962 ‘ 
Harold Glicklin, Windsor Locks, Conn. 1958-1962 Evangeline C. Craig, Chairman, Dallas Tex. 1956-1961 
Ivan C. Kline, Jacksonville, Fla. 1958-1964 Wis. 

tty Nichols, Atianta, Ga. o> 
Nominating Committee Elizabeth J. Davidson, Harrisburg, Pa. 1959-1964 
Ruby Decker, Chairman, Galveston, Tex. 1959-1962 Spectatn. ComMITTEES 
Virginia Wilson, Ann Arbor, Mich. 1958-1961 
Dorothy Baethke, Philadelphia, Pa. 1959-1962 Advisory Committee on the World Confederation for 
Lloyd B. Hanson, Escondido, Calif. 1960-1963 Physical Therapy 
Lorraine Paulson, Denver, Colo. 1960-1963 : 

Agnes P. Snyder, San Antonio, Tex. 

Review Editorial Board Mary E. Kolb, Leetsdale, Pa. 


Dorothy Fredrickson, Nashville, Tenn. 
Barbara White, Gainesville, Fla. 


Associate Eprrors 


Barbara Friz, Chairman, Bethesda, Md. 1960-1962 Mildred Elson, Woburn, Mass. 
Jessie F. Waddell, Lansing, Mich. 1959-1961 Lucy Blair, New York, N.Y. 
Margaret Bryce, Los Angeles, Calif. 1959-1961 
Marian Williams, Ph_D., Palo Alto, Calif. 1960-1962 Committee on Examinations 
Beatrice Whitcomb, Washington, D.C. 1960-1962 Ss } Rogers, Chairman, New York, N. Y. 
Apvisory COMMITTEES Martha Wroe, Gainesville, Fla. 
. a Lorraine Lake, St. Louis, Mo. 
Advisory Committee on Chapter Activities Derothy Fredrickson, Nashville, Tena. 


Helen Blood, Chairman, Menlo Park, Calif. .. 1956-1961 Edna Wolf, Hempstead, N.Y. 
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DENISON 


ORTHOPAEDIC APPLIANCE CORPORATION 


220 WEST 28th STREET 
BALTIMORE 11, MARYLAND 


DORSIFLEXION FOOT BRACE 


2% ounces of 


functional 


SENERA 


drop foot 
THERAPISTS | BOUNCING control 
here is youn PUTTY 

best friend for 
treatment of trac- 

tures, spastic cases, cerebral 
palsy, stroke, polio or, hand 
injuries. Get it at your surgical 
dealer or as a “‘trial order” send 
$2.00 for one $2.85 jar 


S. R. GITTENS, Distributor 


whill St.. Phila. 30, Pa 


HANDY-STANDIE 
SPLINT 


Emergency 
Leg Support 


A temporary splint 
for patient training 


Enables AMPUTEES | | and exercise 
TO DRIVE 


With EASE and SAFETY 


Anyone unable to drive due to loss of hands, arms Ba An aid in determining 
or legs, rheumatism or arthritis can drive again b . 
with the use of this new mechanical hand control ' permanent racing 


for cars. — Guaranteed — : if requirements 
Approved By 
STATE HIGHWAY COMMISSIONS a PRICE $25.50 


Write for information 


THE LEVERAGE HAND BRAKE COMPANY COMPLETE CATALOGUE AVAILABLE 
P. O. BOX 853 FARGO, NORTH DAKOTA 
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American Physical Therapy Association: 


Chapter Presidents 


Alabama: Mary Ellen Hensel, 
1104 S. Hull St.. Montgomery 
Alaska: Mary Nell Wentzell, 
1020 I St.. Anchorage 
Arizona: June D. Walker, 
1838 N. 37 Pl. Phoenix 
Arkansas: Vie Tietijen, 
Box 320, Hot Springs 
California: 
Northern California: Anna J. Janett, 
164 W. Broadmoor Blvd., San Leandro 
San Diego: Joan McCollom, 
6234 Lorca Dr., San Diego 15 
San Joaquin Valley: Gilbert M. Gimbel, 
905 W. Olive, Porterville 
Southern California: Hazel V. Adkins, 
8211 Samoline, Pico Rivera 
Colorado: Eleanor B. Barhaug, 
7859 Applewood Lane, Denver 21 
Connecticut: W. Gilbert Wolf, 
740 Asylum Ave., Hartford 
Delaware: Sidney Raymond. 
832 Burmont Rd., Drexel Hill, Pa. 
District of Columbia: Dorothy R. Leland, 
2701 Connecticut Ave. Apt. 404, Washington 8 
Florida: Barbara White, 
1823 N.W. Sth Ave., Gainesville 
Georgia: (Acting) George M. McClusky, 
Medical Arts Bldg., Columbus 
Hawaii: Eric Crabbe. 
94-1330 Huakai St., Waipahu 
Idaho: Jane S. Mathews, 
4720 Richardson, Boise 
Illinois: Hildegarde Myers, 
1368 N. Sedgwick St., Chicago 10 
Indiana: Otto D. Payton, 
702 Williams St., Elkhart 
Iowa: Joseph A. Szuhay, 
2316 Wayne Ave., lowa City 
Kansas: Jack M. Maddux, 
1419 Glendale, Topeka 
Kentucky: Betty Cain, 
5 Woodland Rd. Oak Park, Jeffersonville, Ind. 
Louisiana: Mary Long. 
USPHS Hospital, 210 State St., New Orleans 
Maine: David C. Harkins, 
11 Sylvan Ave., Lewiston 
Maryland: John L. Echternach, 
3045 St. Paul St., Baltimore 18 
Massachusetts: Marjorie K. Ionta, 
153 Evans St., North Weymouth 10 
Michigan: Norman Brautigam, 
2416 Midday, Jackson 
Minnesota: James Schilling, 
8710 Fremont So., Minneapolis 20 
Minnesota Southern: Esther Swartz, 
116 21st St., S.W., Rochester 
Mississippi: Jack Lane, 
1340 Woody Dr., Jackson 4 


Missouri Eastern: Elvera C. Guebert, 

8907 Eager Rd., Apt. A, Richmond Heights 17 
Missouri Western: Dorothy L. Byler, 

4348 Rockhill Rd., Apt. 13, Kansas City 10 
Montana: Gordon Jones, 

1125 W. Porphyry, Butte 


Nebraska: Harry R. Dinnel, Jr., 
$362 Mason, Omaha 5 
Nevada: Joan Lewis, 
1639 Hoyt St.. Reno 
New Hampshire: Joan D. Mohr, 
Gile House, Hanover 
New Jersey: Ruth Dickinson 
134 Ridgewood Rd., Maplewood 
New Mexico: Emilie J. Hines, 
Los Alamos Medical Center, Los Alamos 
New York: Hyman L. Dervitz, 
6 Rensaleer Dr., Spring Valley 
North Carolina: Mildred L. Wood 
78 Hamilton Rd., Chapel Hill 
North Dakota: Norman R. Wegner. 
Quain and Ramstad Clinic, Bismarck 
Ohio: M. Louise Nelson, 
1912 E. 97th St., Cleveland 6 
Oklahoma: Norman G. Britt, 
1505 W. Suggett, Enid 
Oregon: Wilbur R. Gregory, 
14928 S. E. Kronberg Ave., Milwaukie 
Pennsylvania: Wayne Kirker, 
1292 Lowther Rd., Camp Hill 
Puerto Rico: Carmen Collazo de Rodriguez, 
2065 Eduardo Conde, Santurce 
Rhode Island: Marianne K. Foley, 
Highland Rd., Harmony 
South Carolina: Ann E. Lowe, 
Columbia Hospital, Columbia 
South Dakota: Helen C. Buchanan, 
Huron Clinic, Huron 


Tennessee: Leo Betzelberger, 
4504 Kimball Rd., Memphis 
Texas: Robert Maul, 
2709 56th St., Lubbock 
Utah: Rodaey T. Coster, 

3479 S. 3125 E., Salt Lake City 9 
Vermont: Gwendoline R. Holton, 
6 E. Washington St., Rutland 

Virginia: Fred R. Murko , 
Woodrow Wilson Rehabilitation Center, Fishersville 
Washington: Karen Rynning, 
507 Medical Arts Bldg.. Tacoma 2 
West Virginia: John Nebara, 
327 9th St., Parkersburg 
Wisconsin: Margaret M. Prior, 
6427 22nd Ave., Kenosha 
Wyoming: Walter W. Thompson, 
802 S. 24th St., Laramie 
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Her next step could cost plenty 


Bathrooms are dangerous and accidents are costly. 
Eliminate the hazards of both with Shur-Step Safety 
Mats. The mineral laminate coating of these tough, 
waterproof mats provides positive, nonslip footing, 
helps prevent accidental falls. Backed with self- 
sticking adhesive, they adhere tightly to the bottom 


No. 8185—Shur-Step Safety Bathtub Mat. White, 17” x 17” 


package. Pkg. 
6 pkg., 


No. 8186—Shur-Step Safety Shower Stall Mat. White, 23” x 23”. 


for floor drain. 6 mats per package. Pkg. 
6 pkg., pkg. 


of tub or shower for a full year in normal hospital 
use. When used in combination with stainless Reach 
Grab Bars, Shur-Step Safety Mats afford con- 
valescent patients maximum safety and convenience. 
Write today for Shur-Step sample swatch or see your 
American-R/P representative for a demonstration. 


. 6 mats per 


$9.00 

$7.25 
Center hole 
$15.00 
$12.75 


No. 8188—Shur-Step Safety Strip. White, 6” x 24°. 12 strips per package 
$8. 


Pkg.. 
6 pkg., pkg. 


No. 8258—Shower or Tub Grab Bar (Model J). 14” x 34” with three 5” wall 


attachments. 48” of grasping surface. Each 


$14.25 


No. 8266—T oilet Grab Bar (Model U) May be used tub side, shower, toilet, 


Sitz Bath. U-shaped, 24” x 5*. Each 


for narrow wall space. Each 


$7.65 


No. 8267—Toilet Grab Bar (Model UB). 24” x 5” with 120° bend at midpoint 
7. 


All models and sizes of grab bars—a complete line of safety mats available. 


Rehabilitation Products 


Division of American Hospital Supply Corporation 
2020 Ridge Avenue, Evanston, lilinois » Regional offices in principal cities 
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State Board Examinations—1961 


Alaska* Apply to Board of Medical Examiners, 188 
South Franklin, Juneau. ; 

Arizona*: Apply to June D. Walker, Sec., 1838 N. 
37th Place, Phoenix. 

Arkansas*: Apply to Joe Verser, M.D., , Board 
of Physica Therapy Examiners, 

California* Apply ~ State Board of Medical Ex- 


aminers, ‘j021 , Room A547, Sacramento 14 


Examinations held in Los Angeles and San Fran- 
cisco. Speciry RecISTRATION ForM 

Colorado*t: Apply to Adelaide Doing, Sec., State 
Board of Physical Therapy, 4200 E. 9th Ave., 
Denver 20. 

Connecticut Apply to Sarah C. Johnson, Sec., Board 


of Examiners for Physical Therapists, 436 Capitol 
Ave., Hartford. Examinations held in Hartford. 

Delaware*;}: Apply to State Examining Board of 
Physical Therapists, 302 Waverly Rd., Wilmington 3. 

Florida* Apply to Homer L. Pearson, M.D., Sec., 
State Board of Medical Examiners, 901 N.W. 17th 
Se. Miami 36. 

Ceorgia* Apply to C. L. Clifton, Joint Sec., 
Examining Boards, 224 State Capitol, Atlanta. 

Hawaii* Apply to Department of Health, P.O. Box 
3378, Honolulu. 

Illinoist: Annual examination, third Friday of Octo- 
ber. File applications 15 days in advance. Apply to 
Judge Vera M. Binks, Director, Department of Reg- 
istration and Education, Capitol Building, Spring- 
field. Examinations held at 160 No. La Salle St., 
Chicago. 

Indiana: Annual examination. Mid-June. File 
cations by May 15. Apply to Ruth V. Kirk, Exec. 
Sec., State Board of Medical Registration and 
Examination, 538 K. of P. Building, Indianapolis 4. 
Examinations held at Indiana University Medical 


State 


appli- 


School, 1100 W. Michigan, Indianapolis 
Kentucky: Semiannual examinations, April and Octo- 
ber. File application by March 1 or September 1. 


Apply to Agnes Shehan, Sec., State Board of Phys- 
ical Therapy, Kentucky Crippled Children Commis- 
sion, 982 Eastern Parkway, Louisville 17. Examina 
tions held in Frankfort. 

Maine: Thrice yearly examinations. Apply to Stephen 
A. Cobb, M.D., Sec. Medical Examining Board, 34 
Winter St., Sanford. March and November ex- 
aminations held at Portland City Hall, Portland; 
July examination held at State House, Representative 
Chambers, Augusta. 

Maryland*+: Apply to State Boar 
apy Examiners, 301 W. Preston St., Baltimore 1. 

Massachusetts}: Semiannual examinations, April and 
October. File application two weeks in advance. 
Apply to Board of Registration in Medicine, State 
House, Boston 33. Examinations held at State 
House, Boston. 

Minnesota*: Apply to State Board of Medical Exam. 
iners, 230 Lowry Medical Arts Building, St. Paul 2. 

Nebraska*: Apply to R. K. Kirkman, Dir., Bureau 
of Examining Boards, Room 1009, State Capitol 
Building, Lincoln. 

Nevada* Semiannual examinations. 
garet Heidrich, 506 Humboldt St., 
tions held in Reno o, Las Vegas. 

New Hampshire*t: Apply to Edward W. Colby, 

M.D., Sec. Board of Registration in Medicine, 61 


* Information regarding examination dates and/or place 
of examination will be provided upon receipt of applica- 
tion 

t Examination provided by Professional Examination 
Service, American Public Health Association, 1790 Broad- 
way. New York 19. New York 


of Physical Ther 


Apply to Mar- 
Reno. Examina- 


So. Spring St., Concord. Examinations held at 
State Health Building, 61 So. Spring St., Concord. 

New Mexico*: Apply to Registrar, Physical Thera- 
pists Eleunaien Board, Box 2206, Santa Fe. 


New York: Semiannual examinations; June and De- 
cember. File applications at least 30 days in ad- 
vance. Graduates of registered curriculum apply 
to John W. Paige, Chief, Bureau of Professional 


Examinations and Registrations, 23 South Pear! St., 
Albany 7; graduates of nonregistered curriculum 
apply to Robert C. Killough, Jr., Assistant Com- 
missioner for Professional Education, 23 So. Pearl 
St., Albany 7. Examinations are held in Syracuse 
and New York City. 

North Carolina*+: Semiannual examinations. Apply 
to Edith M. Vail, Sec., Dept. of Physical Therapy, 
N. C. Baptist Hospital, Winston-Salem. 

North Dakota*+: Apply to Harriet Deery, Sec., 
State Examining Committee for Physical Therapists, 
Crippled Children’s School, Jamestown. Examina- 
tions held in January and July. File applications 
one month in advance. 

Ohio: Apply to: Herbert M. Platter, M.D., Exec. Sec., 
Ohio State Board of Medical Examiners, 21 
Broad St., Columbus. 

Oklahoma*: Apply to Lucy Haidek, Exec. Sec., Board 
of Medical Examiners, Braniff Building, Oklahoma 
City. Examinations held at Board of Medical Ex- 
aminers, Braniff Building, Oklahoma City. 

Oregon: Apply to Oregon State Board of Health, 1400 
S. W. 5th Ave., State Office Bldg., Rm. 866, Port- 
land 7. 

Pennsylvaniat: Semiannual examinations, January 
and Julv. File application December 15 or June 1 
Apply Mrs. Alva R. Cockley, Sec. State Board 
of Medical Education and Licensure, Box 911, 
Harrisburg. January examination held in Philadel- 
phia: July examinations held in Philadelphia and 
Pittsburgh. 

South Carolina*t: 
Therapy Dept., 


Apply to Dorothy B 
Columbia Hospital, Columbia 14. 
South Dakota* Apply te John C. Foster... Exec 
Sec., State Board of Medical and Osteopatl¥c Ex. 
aminers, 300 First National Bank Bldg., Sioux Falls 

Tennesseet: Annual examination, second Monday in 
June. File application one month in advance. Apply 
to Board of Medical Examiners, 1633 Eachange 
Bldg., Memphis. Examinations held in Nashville. 

Utah?: Annual examination first Tuesday in May. File 
application two weeks in advance. Apply to Frank 
E. Lees, Director, State Department of Registration, 
Room 318A, State Capitol Building, Salt Lake City 

Vermont*t: Apply to Sophie Myers, Sec., Board of 
Physical Therapy Registration, De Goesbriand Me 
morial Hospital, Burlington. 


Allen, P hvsical 


Virginiat: Semiannual examinations, February and 
September. Apply to Russell M. Cox, M.D., Sec. 
State Board Medical Examiners, 509 Professional 
Bldg., Portsmouth. Examinations held in Rich 
mond. 

Washington*: Annual examination, May. File appli 


cations by April 1. Apply to Professional Division, 
Department of Licenses, Olympia. Examinations held 
in Seattle. 
Wisconsin* Mid- 


Thrice yearly examinations, April, 


September and at the discretion of Examining 
Committee. File applications at least two weeks in 
advance. Apply to Emma Zitzer, Sec., Physical 


North Brooks 
April examination held in Milwau- 
September examination held in Madison. 


Therapy Examining Committee, 207 
St., Madison 5. 
kee; 
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THE MUST CUMPL 


TRACTION TABLE 


The Hill Traction Table gives 

you COMPLETE TRACTION 

Rolling Traction for your soft muscle 

work ® Stretching Traction ® Constant 

Traction @ Intermittent Traction © all in 

ONE COMPLETE UNIT. When you have the HILL 
TRACTION TABLE, there is no need for costly, bulky 
auxiliary devices. The HILl., TRACTION TABLE gives 


you complete service for years. 


THE HILL TRACTION TABLE is adaptable to treatment of almost any 
patient where traction is indicated. When not in. use for traction, it 


provides a regular treatment table. 


FOR COMPLETE 
DETAILS ON HOW . LABORATORIES CO. 
HILL TRACTION CAN \ 
BE OF GREAT VALUE 
YOU, WRITE TO BOX M 


N 


Malvern. Pennsylvania 
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THE WALKAWAY 


A safe, simple form of passive 
exercise for the convalescent, 
the geriatric, and the cardiovas- 
cular condition. 

For use in rehabilitation and 

reeducation of ambulation 

An electrically operated four 
speed moving platform 


Send for Literature 


THE WALKAWAY 


1080 First Ave.. New York 22. N.Y. 


REVIEWS BOUND 


Back issues of the 
Physical Therapy Review 


will be bound in a dark red, leather-type 
binding and lettered in gold (Physical 
Therapy Review, volume, and year). 


12 issues for $7.25 


Send your REVIEWS, your check or money 
order to cover cost of binding and post- 
age, and the address to which books are 
to be sent to: 


American Physical Therapy Association 


1790 Broadway, New York 19 


Reprints Available 
A limited number of the following items are 
available from the National Office on request. 
Reprints from the Review 


A Neurophysiological Approach to Treatment of 
Cerebral Palsy: Introduction to the Bobath 


Method—Semans (20¢) 
Applying Facilitation Technics to Self-Care 
Training—Humphrey (15¢) 


Communication with Non-English Speaking Pa- 
tients—I-French, Italian, Spanish; I1-Danish, 
Norwegian, Swedish; I1]-Dutch-Flemish, Fin- 
nish, German; IV-Arabic, Greek, Turkish 


Three languages: (10¢) 
Twelve languages: (35¢) 


Home Care Instructions — Olmsted — February 
1955 (15¢) 


Active Games for Physically Handicapped Chil- 
dren—Gump and Yuen-Hung Mei—April 1954 
(10¢) 


An Exercise Program for the Brain-Injured— 


Torp—October 1956 (15¢) 
Physical Therapy in a Small Hospital—Stamm— 
April 1955 (15¢) 


“Haltung” — abstracted by Signe Brunnstrom 
from “Body Posture” by Magnus and “Head 
Posture and Muscle Tone,” clinical observa- 
tions, by A. Simons—June-August 1953. (50¢) 
In quantities of 10 or more— (25¢) 


Manual Muscle Testing, Developing and Current 
Use—Williams—reprinted from the Second 
Congress Proceedings WCPT 1956 (10¢) 


Special Issue—Cerebral Palsy 


Additional copies of the November 1958 issue 
are available from the American Physical Ther- 
apy Association, 1790 Broadway, New York 19, 
New York. Single copies (50¢) 
In quantities of 10 or more (25¢) 


Also Available 


1957 APTA-OVR Institute Papers—Correlation 
of Physics and Physiology with Electrothera- 
peutic and Testing Procedures, Electromy- 
ography, Diathermy and Ultrasound—For Ef. 
fective Teaching ($3.50) 


All requests should be addressed to: 
American Physical Therapy Association 


1790 Broadway, New York 19 
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VOLUNTARY OPENING HAND 


with exclusive BAC-LOC’ feature 


see it at your 


local progressive 
prosthetist 


STUD LENGTH 

21/32" 
STUD THREAD 
EXTERNAL 
INTERNAL 


LENGTH OF CABLE 
3%” FROM WRIST 
PLATE TO Model 223-00 Right ¢ Model 223-01 Left 
BALL TERMINAL 


An outstanding hand, natural and lifelike in appearance 
with built-in Sierra reliability to meet the most 

exacting demands of the amputee. The exclusive 
Bac-Loc® feature operates in all finger positions enabling 
easy and secure object handling of various sizes and 
weights. Maximum thumb to finger opening is 3”. 

A single control cable operates finger 

opening and back release. 


123 E. Montecito e Sierra Madre, Calif. 


SIERRA APRL MODEL 44-00 VOLUNTARY CLOSING HAND ALSO AVAILABLE 
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laughed 


when I sat down 


to write! 


For several years our Company took 
a full page every issue in this maga- 
zine under the general heading of 
“Advertising.” But actually, if you 
remember, we never did any “adver- 
tising” as such. Instead, I used to 
write whatever came into my head 
on any subject under the sun. 

A year or two ago our Advertising 
Department sort of sold me on the 
idea that maybe we should go into 
the bang-bang type of advertising for 
a while. You know the kind I mean 
_..- lovely descriptions and beautifully 
‘retouched pictures about our whole 
line of Physical Therapy equipment. 

To make a long story short, though, 
I’ve been giving it a lot of thought. 
I don’t really think there are very 
many people who aren’t familiar with 
our units. Especially since we’ve been 
at it for over twenty-five years. So, 
we're really not telling you anything 
new at all, but instead are just in the 
“our units are the greatest” type of 
page-fillers. 


Well, I guess there’s nothing wrong 
with advertising. In fact, our Adver- 


than mine, that is! 


One Quarter Centary 
Of Honest Value ¢ 


I said there wouldn’t be any 
“gorgeously retouched photos.” Other 


tising Manager can make quite a case 
for it, complete with graphs, studies, 
indexes, projected patterns and all 
the rest. But he’s never been able to 
answer me the one impertant ques- 
tion I ask him: “Do the readers actu- 
ally pay any more attention to these 
ads than they did to the stuff I used 
to write... Does it sell?” 


Since he hasn’t done anything much 
except shuffle his graphs and clear his 
throat whenever I brought the matter 
up, I’ve decided to go back to the old 
style for a while. I can think of a 
number of reasons to justify it... 
but I suppose a big reason is that I 
sort of get a kick out of writing it. 


So, for the next few months anyway, 
you won't see our page full of great 
claims and gorgeously retouched 
photographs. Instead, I'll try to pass 
along our observations on the world 
around us. I have a sneaking suspi- 
cion that it might be more interesting 
than just another page of “stuffy” 
advertising ...and I hope you think 
so too. Any comments? Our mailman 
has a strong back! 


Cordially, 


Cecil Birtcher, President 
The Birtcher Corporation 


| Sincerely BIRTCHER CORPORATION 


Presented 


4371 Valley Boulevard, Los Angeles 32, California 
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The Physical Therapy Review 


Official Publication of The American Physical Therapy Association 


A Review of Skeletal Muscle 


Virginia F. Harrison, Ph.D.* 


(,ROSS STRUCTURI 


Muscles are made up largely of muscle fibers and 
1 he Ww hole muscle is covered by 
connective tissue (the epimysium) , which consists 
of collagen, reticular and elastic fibers, and fat 
cells. The connective tissue surrounding small 
bundles of parallel muscle fibers (fasciculi) is the 
perimysium: and that which surrounds the in- 
dividual fibers is the endomysium. The connective 
tissue throughout the muscle forms a harness so 
that the pull exerted by the muscle fibers may be 
applied effectively. The is attached to 
other structures by connective tissue or 
tinuous as in a sphincter. 

The myotendon junction is apparently formed 
by a blending of epimysium, perimysium, and 
endomysium with the collagenous bundles of the 
tendon. Christensen’ found that in mature muscle 
there is a distinct boundary between the fiber and 
its attachment to the tendon. whereas in the de- 
veloping muscle the myofibrils run directly into 
fibril of the tendon. The sarco- 
lemma over the cone-shaped end of the muscle 
fiber appears to fuse with the endomysium.” 

The arrangement of the fasciculi in relation to 
the tendon is variable. Fasciculi may run parallel 
or nearly parallel to the long axis of the muscle. 
producing a spindle or fusiform shape. Fasciculi 
that are parallel to one another, but oblique to the 
tendon of the muscle, form a uni- or bi-penniform 
shape. Fasciculi that converge on the several sides 
of the tendon form a multi-penniform muscle. 
Fasciculi that converge from a broad surface to a 
narrow tendinous point form a radial pattern. 
Many other patterns exist. Since most muscles 
are four or five times as thick as their tendon. the 


connective tissue. 


muscle 


Is con- 


the elementary 


Department of Military Medicine and Surgery, Medical 
Field Service School, Brooke Army Medical Center, 
Fort Sam Houston, Texas 

This study was supported by a grant from the Wisconsin 
Alumni Research Foundation 
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only way by which these muscle fibers can attach 
to the tendon without change in direction is by 
meeting the tendon at an angle.* 

Arteries and veins course through the epimy- 
sium: arterioles and venules pass through the 
perimysium: and capillaries supply the endo- 
Lymphatic vessels are present in the 
epimysium and perimysium, but not in the endo- 
mysium of striated muscle.* Nerves enter the 
muscle near the main arterial branch and then 
divide, distributing motor and sensory fibers. 


mysium., 


MICROSCOPIC STRUCTURE 
1. The Shape of the Muscle Fiber 


The length of striated muscle fibers in the 
human varies from one millimeter (stapedius 
muscle® *) to 34 centimeters (sartorius muscle). 
The length is somewhat less in muscles concerned 
with finer The diameter is usually 
given as 10-100 microns: however. Christensen! 
reports individual fibers measuring up to 150 
microns in diameter in the thigh and gluteal 
muscles. The ends of the muscle fibers are vari- 
able in shape: some are tapering and conical, 
others are bluntly rounded, truncated or split. 

Wohlfart* § two of muscle 
fibers in the human designated as A and B. The 
B muscle fibers are those that develop earlier, 
embryonically, and are larger in diameter during 
the first months of life. About one or two B fibers 
occur per smallest (primary) bundle. During the 
first four postnatal months (Fig. 1), these fibers 
have a cross-sectional area of 280-420 microns.2 
whereas the A fibers have a cross-sectional area 
of 30-140 microns.” The B fibers are usually 
centrally located in the primary bundles. The 
significance of these large fibers is not known. 
Wohlfart believes that the B fibers might be 
those he has observed which are more resistant 
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to disease of neurogenic origin and that possibly 
these fibers play a role in muscle tonus.” 

The smallest bundles of muscle fibers are called 
bundles of the first order or primary bundles, For 
example, several of the primary bundles form a 
bundle of the second order: and several of the 
second order form a bundle of the third order, 
and so on. The number 
primary bundle varies extensively in the same and 
different muscles. In a primary bundle the num- 
ber range from 10-300." 
Nyman. and Wohlfart'® 
millimeters (mm.) in diam 
Pennybacker'! 
muscle fasciculi which measured from 2 
in diameter. 


of muscle fibers in a 


of muscle fibers may 
Lindegard, 
isolated fasciculi ]1—2 


Feinstein. 


eter. Denny-Brown and isolated 


12 mm. 


The length of muscle fibers varies within a 
bundle. Feinstein et al.'° found that all the muscle 
fibers in the first dorsal interosseus of the hand, 
first lumbrical of the hand, tibialis anterior, and 
medial head of the gastrocnemius extended 
throughout the length of the bundles. The bundles 
were usually less than 5 centimeters (cm.) long, 


hie 


Veurologica Supp., 


2 


of a 


t-month-old child, showing a normal 


The B fibers (b) are readily visible. Haggqvists’s iron hematoxylin stain; x 80 


arten von Muskelfasern det 


12:1-119, 1937). 


denet 


except in the tibialis anterior where some bundles 
were 7-8 cm. in length. Christensen! found that 
the muscle fibers of the bic eps brachii extended 
throughout the length of the muscle, except in the 
distal part of the short head. Feinstein et al.” 
found that most of the fibers of the brachiora- 
dialis muscle extended throughout the length of 
the muscle; some extended from the proximal 
tendon to the middle of the belly. and others from 
the middle of the muscle to the distal tendon. 
Jarcho, Berman. and Lilienthal’? 
found that muscle fibers terminated at irregular 
intervals throughout the muscle in the anterior 
eracilis of the adult rat. 


Evzaguirre. 


2. The Sarcolemma 


The muscle fiber is enclosed by a double mem- 


brane, the sarcolemma, which is considered a part 
of the muscle fiber. 


However. the sarcolemma 
separates more readily from the sarcoplasm than 
from the endomysium when the fiber is immersed 
in hot water. Bennett’ states that in the mouse 
the sarcolemma is approximately 100 A. ( Ang- 
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strom*) in diameter. Each layer is about 40 A. 
wide with a space of about 20 A. between. 


3. The Nuclei 

\ striated muscle fiber is multinucleated with 
several hundred nuclei in fibers which are several 
centimeters long. The nuclei, in the mature fiber, 
are located near the periphery. These nuclei vary 
in shape from oval to round. 


t. The Cytoplasm 

The cytoplasm contains muscle glycogen, fat 
granules, reticulum, myofibrils, lipoprotein gran- 
ules, and sarcoplasm. Fibers rich in sarcoplasm 
have a dark appearance in the fresh state and are 
called dark fibers or red muscle, whereas those 
that are poor in sarcoplasm are called light or 
white fibers. Adams, Denny-Brown, and Pearson" 
state that the color of a muscle fiber is dependent 
on its content of myoglobin and cytochrome. Red 
muscle is less distinctly striated than the white 
muscle. Copenhaver and Johnson® state that red 
muscle is less irritable than white muscle and 
gives a slower contraction, but it can maintain 
contraction for a longer period than white fibers. 
Human muscle is thought to be a mixture of red 
and white fibers. 

The striation of the muscle fibers is produced 
by a repetitive variation in the density of the 
protein. This striation stops about one micron 
short of the terminal cone of the sarcolemma. The 
striation of the whole muscle fiber results from 
the anatomic arrangement of its component parts. 
These details will be described in relation to the 
mvyofibril. 

The Myoftbril 

Each muscle fiber contains approximately 5—36 
myofibrils. They are a comparatively rigid con- 
stituent of the cytoplasm and are the site of the 
contractile process. The myofibrils are about a 
micron in diameter.'® Perry'® states that the 
chemical content of the myofibril is myosin, 
tropomyosin, actin, and actomyosin. The myo- 
fibril contains myofilaments, particles of Palade, 
and interstitial material. 

Myofibrils are usually arranged parallel to each 
other within the muscle fiber. Sometimes the 
myofibrils are patterned in a spiral fashion. 
Wohlfart'?.? has noted that approximately one 
per cent of the extrinsic muscles of the eye are 
made up of fibers with myofibrils and that these 
fibers occur almost exclusively in the region of 
the nerve entry. Kriiger'S has also noted two 

The Angstrom unit, abbreviated A, is a convenient 
unit for indicating dimensions of objects of molecular 


or macromolecular size. It is equal to 0.1 of a mu 
(millimicron) or 0.0001 of a « (micron), or to 10-* em, 
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distinct patterns of myofibrils in humans and 
other mammals: one pattern he terms “fibril 
structure,” and the other pattern “field structure.” 
He thinks the muscle fibers with field structure 
myofibrils are concerned with muscle tonus. 

The myofibril consists of an A (anisotropic) 
band and an I (isotropic) band (Fig. 2,3). The 
\ band in a relaxed vertebrate muscle is approxi- 
mately 1.5 microns in length: that of the I band 
is approximately 0.8 micron.’® The middle of the 
\ band often has a less dense area called the H 
zone. The H zone has through its center a faint 
stripe (the M line). On either side of the M line 
are two lighter areas (the L zone). The dense 
area of the A band on either side of the L zone is 
sometimes called the S zone.2° The I band has a 
double refractive line (the Z line). A faint line 
can sometimes be seen on either side of the Z 
line: this is called the N line. From one Z line to 
the next constitutes a sarcomere—the structural 
and functional muscular unit. 

Around the myofibril is a tri-dimensional lat- 
tice which Gelfan*® describes as forming a lace- 
like sleeve (Fig. 2). It was first noted by Porter. 
Claude. and Fullam in 19457! in a study of tissue 
culture cells. It is peppered on the outside with 
particles of Palade which are thought to be ribo- 
nucleic acid (RNA) granules. These particles are 
80-300 A. in diameter and often lie very close to 
the mitochondria.** This tri-dimensional lattice 
consists of membranes that form tubules with 
cisterna-like dilations in a pattern which repeats 
itself with each sarcomere.** It is called the 
sarcoplasmic or endoplasmic reticulum. It con- 
nects with the Z lines in the I band of the myo- 
fibril and sometimes with the N and Z lines.*? 
The impulse traveling along the sarcolemma is 
thought to penetrate the muscle fiber via a com- 
ponent of the sarcolemma.**: 

Around and between the lattice of endoplasmic 
reticulum is the soluble part of the cytoplasm (the 
sarcoplasm). This is about 40 per cent of the 
volume of the muscle cell. It surrounds all the 
formed elements and fills up the remaining spaces 
in the cell. The sarcoplasm between the myofibrils 
is called the interfibrillar sarcoplasm. This is 
continuous at the cell margin with the subsar- 
colemmic or peripheral sarcoplasm and with the 
perinuclear sarcoplasm. The sarcoplasm contains 
the lipid inclusion, dense particles. myogen, the 
sarcoplasmic reticulum, and the mitochondria.** 


6. The Mitochondria and Sarcosomes 
Kitiyakara and Harman,** using phase micro- 
scopy, noted in the breast muscle of the pigeon at 
least two granules, one of which is a mito- 
chondrion, similar to those of other tissues, and 
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Three-dimensional drawing of a block of muscle about 1x3x5 


microns, showing detail revealed by the electron microscope (Bennett, 
H. S., Szent-Gyorgyi, A.. Denny-Brown, D., and Adams, R. D. What W: 
Need to Know About Muscle. Neurology. 8:65-79. 1958) re 


a second granule peculiar to muscle, which they the mitochondria in human muscle would be 
called a sarcosome. Other investigators use the approximately the same as that of a myofibril 


term sarcosomes interchangeably with mit»- 0.5-1.0 micron) and that the length of the 
chondria. The sarcosomes and mitochondria mitochondria’ varies approximately between 
have a close chemical similarity and are closely 1-2 microns. There is usually a direct relation- 
bound together by the connecting bridges ob- ship between density of mitochondrial content 
served by electron microscopy. In breast muscle and the oxidative capacity of different muscles.” 
of the pigeon the mitochondria are 2-10 microns Harman** noted an exception to this relationship 
in length, and the sarcosomes 0.1—0.3 microns. in the pectoralis major of the pigeon. Since the 
The mitochondria are irregularly rod-shaped myofibrils lack oxidative enzymes it is proposed 


(Fig. 2).°7 25 The sarcosomes are round or that the mitochondria furnish the adenosine 
elliptical. The mitochondria have a coiled gel triphosphate (ATP) required by the myofibrils 
structure and possess a double membrane.** for their contractility.*” 


The coiled gel structure recognized as cristae 7. The Myofilaments 
is thought to be a folding of the inner membrane. \ myofibril contains myofilaments. These fila- 
Kitiyakara*® states that the average diameter of | ments were first observed by Kdlliker®* (1888) 


| 
Bball . 
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Fic. 3. Above is an electron micrograph show- 
ing two myofibrils in a stretched muscle and a 
drawing of the position of their filaments. The 
thick and thin filaments overlap only at their 
ends. Fig. 4 is a drawing showing the position 
of the filaments (Huxley, H. E. The Contraction 
of Muscle. Scientific American, 199:67-82, 1958). 


and confirmed by Schmitt, Bear. Hall, and Jakus*” 
(1947) who noted that these filaments did not 
bend or fold in contraction. They lie parallel to 
each other and have striations. Their diameter 
100 A. According to Sjostrand and 
Andersson-Cedergren,'* the mean diameter varies 
with the degree of shortening. There are two 
kinds of filaments, one of which is twice as thick 
as the other. H. E. Huxley'® reported the thicker 
filament to be approximtaely 100 A. in diameter 
and 1.5 microns long; the thinner filaments are 


about 50 A. in diameter and two microns long 
(rabbit). 
centered among three thick filaments in vertebrate 


In cross-section, one thin filament is 


1S The thicker fila- 
ment has a dense cylinder surrounding the core. 
The two kinds of filaments overlap for part of 
their length which pre »duces the cross-bands of the 
myofibril (Fig. 3). The A band contains the 
overlapping thick and thin filaments; the H zone 
contains only the thick filaments, and the I band 


muscle in hexagonal array.**: 
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(Huxley, 
Scientific 


bridges 
Muscle. 


Fic. 4. Arrangement of cross 
H. E. The Contraction of 
{merican, 199:67-82, 1958). 


has only the thin filaments. In the middle of the 
I band the thin filaments pass though a narrow 
zone of dense material (Z line), the exact nature 
of which is unknown.** 

The myofilaments are linked together at inter- 
vals of 60-70 A. (Fig. 4). According to Bennett 
and Porter,*® these were first seen by Retzius 
(1881) and later described by Heidenhain in 
1911, but which seem to have been forgotten 
or ignored until 1953 when Bennett and Porter*® 
noted them in an electron micrographic study. 
Each bridge is 60 degrees around the axis of the 
filament, with respect to the adjacent bridge, 
forming a helical pattern which repeats every 
six bridges or about every 400 A. along the 
filament.**:'® This pattern joins the thick fila- 
ment to each one of its six, adjacent, thin 
filaments once every 400 A. According to Sjo- 
strand and Andersson-Cedergren.'® the L zone of 
the H band has no cross-bridges at resting length. 

During contraction and stretching, the length 
of the dense area of the A bands remains con- 
stant (accuracy 5-10 per cent). The H zone of 
the A band, however, increases and decreases 
with the length of the I band.** ** Hanson and 
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Huxley®* have proposed that when the muscle 
changes length, the two sets of filaments (thick 
and thin) slide past each other. As the con- 
traction continues, Hanson and Huxley suggest 
that the ends of the filaments crumple or overlap. 
Szent-Gyorgyi*”’ suggests that, rather than folding 
or crumpling, the contraction is a rearrangement 
of protomyosin in the myosin molecule. 

H. E. Huxley’® postulates that the cross-bridges, 
by oscillating back and forth, cause contraction 
of the thick filaments, pulling the thin filament by 
a kind of ratchet action (Fig. 4). 
bridge is a part of the thick filament (myosin), 
and is able to hook onto a thin filament (actin), 
\ single bridge might thus hook 
onto an active site, pull the thin filament a short 
distance (approximately 100 A.), and then return 
to its original configuration. ready for another 
pull. Thus, the molecular events responsible for 
the contraction can occur repeatedly at each ac- 
tive site in the muscle. If the process, by which 
cross-bridges attach to active sites on the actin 
filament, occurs at a definite rate, then there is 
only a certain period of time available for this to 
be accomplished. Since this time decreases as 


The cross- 


at an active site. 


the speed of shortening increases, not all bridges 
are attached at a given moment. The number of 
ineffective bridges increases with increased speed 


of shortening, and the tension consequently de- 
creases. 


THe CHEMISTRY OF MUSCLE CONTRACTION 


The main reservoir of the energy released by 
food stuffs is adenosine triphosphate (ATP). 
Although the metabolic process of fermentation 
takes place in the sarcoplasm, the ATP resynthe- 
sis is localized in the mitochondria. The energy- 
yielding processes, leading directly to muscular 
contraction, are localized exclusively in the 
myofibrils. 

ATP function is twofold: it acts as a contrac- 
tion substance if it is split. and as a relaxing and 
plasticizing substance if it is present without 
being split. However, it is not yet fully established 
that the presence of ATP is one of the immediate 
conditions of contraction.” It is conceivable that 
the energy stored in the energy-rich bond of ATP 
is at first transferred to other intermediary sub- 
stances, and that it is from these unknown in- 
termediary substances that the energy is trans- 
ferred to the contractile proteins. 

Before the sliding filament theory of contrac- 
tion was as well accepted as it is today, Szent- 
Gyorgyi” explained contraction on the chemical 
findings that H meromyosin splits ATP, when 
activated under physiologic conditions, so that 
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actomyosin was formed; and a reorganization of 
the protomyosin occurred so that the actomyosin 
contracted up to 80 per cent, which is the limit 
of contraction of normal living muscle. 

The myofilaments contain actin, myosin, tropo- 
myosin, ATP, magnesium, and ions. Myosin is 
made up of 6 sub-units: meromyosins. There are 
two kinds of meromyosins, the heavy (H) and 
the light (L). Meromyosins are made up of sub- 
units and protomyosins.*” The H meromyosin 
interacts with actin, and the L seems to be in- 
volved in shortening. When L myosin and actin 
react with one another, actomyosin is formed.‘ 
The equilibrium between the actomyosin complex 
and its component is affected by ATP. The thick 
filament of the myofilament (AH) is L 
the thin filament (1) is actin. The energy neces- 
sary for contraction is transferred, in some as yet 
unknown manner, to the actin by a transphos- 
phorylation of the terminal phosphate of ATP. 

By x-ray diffraction during initial states of 
contraction, the muscle is seen to shorten, but its 
filaments do not. As a result of these findings 
and electron microscopic pictures, the sliding 
filament theory of contraction was proposed in 
1955 by Hanson and Huxley:** i.e., during con- 
traction the secondary (thin) filaments are pulled 
in between the primary (thick) ones. If the slid- 
ing is the only process in muscle contraction, the 
shortening should stop at 30—40 per cent, as soon 
as the Z membranes reach the A band. However, 
muscle can shorten up to 80 per cent, producing 
tension all the time. Szent-Gyorgyi" sums up the 
present concept of muscular contraction by say- 
ing “the sliding of filaments is linked to the 
specific arrangements in 
muscle, where this sliding makes rapid shortening 
possible, being the secondary consequence of 
changes which we fail to understand.” 


myosin: 


steric cross-striated 


THE EFFERENT INNERVATION 

The entry of the nerve into a muscle appears to 
be dependent upon the arrangement and length 
of fibers.**) Feindel. Hinshaw, and Weddell** 
observed that there was little indication that the 
intramuscular neural pattern can be determined 
from the size of the nerve, the number of nerves 
entering, or the site of the entry. According to 
Brash," there are two chief forms of neurovascu- 
lar hila. These correspond to the arrangements 
of the nerve to the muscle bundles. In long 
muscles, the nerves tend to be parallel to the 
muscle bundles, and in broad muscles, they tend 
to be at right angles to the muscle bundles. 

Gurkow™ found in her study of the hamster 
that regardless of the entrance of nerve branches, 
ultimately there are three main subdivisions in a 
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muscle. These subdivisions form an intramuscu- 
lar neural plexus: and fibers arise from the plexus 
terminal. Some of the terminal fibers branch, but 
many do not. Some of these terminal fibers bun- 
dle together and then spray out and form motor 
end-plates. Because of branching, there may be 
more end-plates than fibers in a terminal branch. 
Except for the sartorius muscle. the direction of 
the terminal motor nerves is nearly at right angles 
to the muscle fibers.' 

Bowden and Gutmann“ state that in normal 
human muscle. axons rarely run for a long dis- 
tance between the fibers before making contact 
with end-plates. The position of the end-plate 
appears in most cases to be in the central region 
of the muscle fiber.“* In the unipennate 
muscles, the end-plates form a transverse band 
through the middle of the muscle, except in the 
gracilis and sartorius muscles where two end- 
plate bands (gracilis) and a disseminated distri- 
bution of the end-plates (sartorius) can be seen. 
In the bipennate converging muscles, such as 
the tibialis anterior, an upwardly convex end-plate 
zone is seen. In the bipennate diverging muscles, 
an upwardly concave end-plate band exists. Since 
the terminal fibers travel a short distance, 0.5—2 
mm., the end-plates of a bundle lie within a lim- 
ited zone. As the branch of the axon approaches 
the striated muscle fiber. the myelin is lost. The 
endoneurium becomes continuous with a layer of 
reticular fibers over the sarcolemma. Coérs and 
Woolf? state that the nerve ending is separated 
from the sarcoplasm by the sarcolemma. The 
axon, consisting of neurofibrils, indents the sarco- 
lemma. making a pocket on the surface of the 
muscle fiber. In man, the diameter of this pocket 
or sub-neural apparatus ranges from 10-80 mi- 
crons. being larger in red muscle fibers than in 
white. and larger in muscle fibers of larger di- 
ameter.** Beneath the end-plate region in the 
muscle fiber there is an increase in the number of 
muscle nuclei. This is termed the sole of the 
motor end-plate. 

Occasionally, (according to Jarcho, Eyzaguirre. 
Lilienthal.'? Hunt and Kuffler.** 
Christensen.’ and Coérs and Woolf*™), there are 
two end-plates on the same muscle fiber. Feindel., 
Hinshaw. and Weddell occasionally found more 
than one end-plate on a muscle fiber, but the end- 


Berman. and 


plates were always from the same axon. Gurkow 
and Bast*® found in their study of the clavotra- 
pezius and cleidomastoideus muscles of the ham- 
ster that there was one end-plate for every 3.7 
muscle fibers. Buchthal®® thinks that in normal 
healthy muscle of the human that there is at least 
one motor end-plate for each muscle fiber. 
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CoNDUCTION IN NERVE AND MUSCLE 


The activity of the neuromuscular mechanism 
involves three processes: excitation, conduction, 
and response. The phenomenon of excitation is 
the abrupt response of an excitable cell, which 
sometimes result of a minimum 
change in its environment. 

The cell membrane is primarily concerned 
with the active process of excitation. The sole 
function of nerve fibers is to transmit impulses 
from one part of the system to another. Conduc- 
tion in nerve is effected by means of the nerve 
impulse. The conduction of the impulse is essen- 
tially the propagation of excitation along the 
nerve or muscle fiber. When one part of the fiber 
is stimulated to cause excitation, this segment is 
then able to stimulate adjoining segments of the 
fiber; and thus the impulse is propagated. It is 
generally assumed that ions are the carriers of 
electrical currents in living cells. Sodium ions are 
present at a much higher concentration on the 
outside of nerve and muscle fibers: the opposite is 
true for potassium ions. These concentration 
eradients are the source of the electromotive force 
of the action potentials which propagate the im- 
pulse. 

The normal response of all irritable tissues 
involves a change in potential. The energy of the 
impulse is derived from the tissue itself. During 
propagation of an impulse there is an increase in 
the sodium ion permeability of the membrane 
which causes a change of polarity. The outside 
of the membrane becomes more negative. This 
change is recorded as action potential or action 
current. The influx of sodium ions is followed by 
an equivalent outflow of potassium ions. Acetyl- 
choline is present. in resting conditions, in an in- 
active and bound form. During activity, acetyl- 
choline is released from the bound form. The free 
acetylcholine acts upon a receptor: this action is 
responsible for the change of permeability and is 
thus responsible for the generation of the electric 
potential.” 

Most of the heat produced during nerve activity 
is developed after the electrical changes. and is 
presumably associated with the restoration of the 
electrolyte distribution. 

The contractile substance of the muscle does 
not function in an all-or-none manner, but func- 
tions in proportion to the stimulus.®? The conduc- 
tion of the impulse, however, does function in an 
all-or-none manner. This conduction travels along 
the sarcolemma and into the muscle fiber, proba- 
bly via the sarcoplasmic reticulum.” ** 

The propagation velocity of action potentials 
in human muscle from voluntarily activated 


occurs as a 


j 
23 
us 
3 
4 
3 
= 
f 
| 
a 


THe PuysicaL THerapy Review Vol. 41, No. 1 


muscle fibers is higher, 4.72 meters per second 
), than that following an electrical stimu- 
58 Denslow and Hassett®* found 


that the velocity after voluntary activation v 
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A Review of Sensory Receptors in 
Skeletal Muscles With Special Emphasis 


on the Muscle Spindle 


Virginia F. Harrison, Ph.D.* 


Types oF RECEPTORS IN SKELETAL MUSCLE 


In skeletal muscle, sensory nerves terminate in 
end-bulbs, in spiral endings, Golgi tendon organs, 
and in complicated end-organs termed muscle 
spindles or neuromuscular bundles. The end-bulbs 
or Golgi Mazzoni bulbs are oval in shape and are 
located in the perimysium.' The bare axons ter- 
minate in the bulb of lamellated connective tissue 
in a number of branches which twist and interlace 
to form a glomerulus. They are considered to 
mediate sensation of compression. 

The spiral endings* are simple endings curled 
around several fibers three to eight times. They 
are found around the larger muscle fibers in the 
extrinsic muscles of the eyes, near the center of 
the belly, just distal to the band of motor fibers. 
Zwirner® also noted them in his study of the 
muscles of the larynx. 

The Golgi tendon organ is a specialized encap- 
sulated structure surrounding a bundle of tendi- 
nous fibrils which receives the attachment of 
15-30 muscle fibers. Golgi tendon organs are 
situated at the musculotendinous junction and not 
actually in the tendon.* Each organ has a single 
large-caliber nerve fiber. The Golgi tendon organs 
are considered to be responsive to high-threshold 
tension stimuli.® 
Tue Muscie 
l. Historical Review 

According to Batten,® Miescher in 1848 was the 
first to see the spindle. Weismann’ described the 
spindle accurately, but he thought the spindles 
were embryonic muscle. It was Kiihne® (1863) 
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who named the neuromuscular organ the “muscle 
spindle.” In 1888, Kerschner® surmised that the 
muscle spindle was sensory. It remained indeter- 
minate until Sherrington’? proved by a degenera- 
tion experiment that the muscle spindle was 
sensory. Ruffini! provided the first complete his- 
tologic description of the innervation of the spin- 
dle. In 1928, Fulton and Pi-Suner' proposed the 
concept of “in parallel” for muscle spindles and 
“in series” for the Golgi tendon organs. In 1933, 
Matthews® performed the classic experiment on 
the cat, demonstrating that spindle discharge was 
induced by stretch and /or contraction of muscle. 
In 1945, Leksell'® that the small- 
diameter motor fibers going to a muscle serve as 
regulators of sensory activity which originates in 
the muscle and activates the small intrafusal 
spindle fibers. In 1948, Barker’ wrote a thor- 
ough description of the muscle spindle in the 
rabbit. In 1951, Hunt and Kuffler’® demonstrated 
that spindle discharge was induced by electrical 
stimulation of the small (gamma) nerve fibers. 
Coérs and Durand" (1956) found that the flower- 
spray endings of muscle spindles in humans were 
motor endings. Voss"? and Cooper and Daniels!*: 
'*, 20 have demonstrated muscle spindles in all 
muscles examined, except the posterior belly of 
digastric and stapedius muscle. Therefore, muscle 
spindles are not limited to antigravity muscles in 
man. Studies of the muscle spindle have been 
made in the cat, dog, guinea pig, mouse, man, rat, 
rabbit, goat, hedgehog, lizard, pig, giraffe, sheep, 
tortoise, dove, and monkey. 


discovered 


2. Structure of the Muscle Spindle 

Muscle spindles are fusiform-shaped receptors 
composed of a laminated connective-tissue cap- 
sule, blood vessels, nerves. lymph vessels, and 
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intrafusal muscle fibers (Fig. 1). The muscle 
spindle is divided into a central region called the 
equatorial region and two extremities (the poles } 
Muscle may be 
triple or quadruple, lving side or 
dem, their ends sometimes overlapping.* 


spindles compound, 


in tan- 

The 
muscle spindle may be attached to the extrafusal 
endomysium, 


simple, 
by side 


tendon, perimysium, or tendon 
organ,'* =" 

The typical spindle in the adult human! has a 
length of 2 
of a > 
age and length of the muscle. 
adult than in the child, 


muscles. 


20 millimeters (mm.) and a diameter 
Amm.° The size of the spindle varies with 
being longer in the 
longer 
The muscle spindles are located in the 
areas of the muscles that subject to the 
greatest stretch.'’ In muscles with a 
density of spindles, the spindles are concentrated 
around the area of the nerve entry. In muscles 
with a lesser density of spindles, the spindles are 
spread out more evenly. 
antagonists have 


and longer in the 


are 
greater 


The synergists and the 
an almost equal number of 


spindles. However, there are proportionally more 
gamma fibers to the flexor muscles than to the 


extensor muscles of the leg (cat) .** 


spindles in skeletal muscle 
D., 
and Wilkins, 1958) 


THERAPY REVIEW 


Small muscle fibers of spindle 


of monkey 


eds. Bailey's Textbook of Histology, 


The capsule of the muscle spindle has 6-8 
lamellae. In the rat. these of thin 
sheets of fibroblast cytoplasm separated by nar- 
row clefts containing collagen fibrils. The 
form a number of concentric tubes whose 
are thinner than capillary endothelium. 


sule 


consist very 
sheets 
walls 
The cap- 
neurilemma of the 
inner side, it is de- 
On the outer side. 
it is separated from the perimysium, except at the 
poles and at individual points around the peri- 
phery. Toward the poles of the spindle, the cap- 
sule sends in many stout bands which invest the 
individual intrafusal fibers. The capsule invests 
fibers at the poles so closely that no periaxial 
is seen.'* The proximal and distal poles of 
the spindle are indistinguishable. 

The axial sheath surrounds the bundle of intra- 
fusal fibers in the region of the equator. It is 
united to the inner wall of the capsule by delicate 
septa which bridge across the periaxial space. 
Batten" describes the periaxial space as a lymph 
space. Lymphatic vessels were seen by Batten 
which ran parallel to the course of the intrafusal 
fibers. and connected with “extrafusal” lymphatic 


is continuous with the 
On 
limited by the periaxial space. 


associated nerves.*° its 


space 
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vessels. The intrafusal bundle is not fusiform in 
shape; it hardly alters in diameter (about 32 
microns) throughout its extent.'° The intrafusal 
fibers extend from pole to pole or insert into the 

* The shape of the 
intrafusal fiber in cross-section is circular with a 
usual diameter of 7—20 microns, whereas the 
extrafusal fiber is polygonal with a usual diameter 
of 20-10 microns.'” Robertson®® found that the 
intrafusal fiber surface in a frog is thrown into 
a number of folds. These folds sometime extend 
as finger-like processes in the middle portion of 
fiber. Each intrafusal fiber (frog) 
contains a centrally placed nucleus surrounded by 


side walls of the capsule.*!> 


the muscle 


a thin layer of sarcoplasm containing a few 
mvofibrils.2* The striations of the intrafusal fibers 
are generally coarser than the extrafusal fibers. 


Batten® found a ratio of 10:13. 


3 Types of Intrafusal Fibers 


There are two types of intrafusal fibers: large 
and small. The larger fibers extend from one end 
of the spindle to the other. In the middle of a 
large fiber. the equatorial region, there is a 
nuclear bag. On either side of the nuclear bag is 
Batten® and 
Cooper and Daniel'® found that the large nuclear 
bags in human spindles are covered by a thin 
laver of striated fibrils with a shell of filaments. 
These fibrils are continuous throughout the length 
of the intrafusal fibers. 


the constricted myotube region. 


The nuclear bag has an 
aggregation of 40-50 spherical nuclei. each meas- 
uring about 6 microns.'” The nuclear bag is about 
100-150 microns long." 

The small intrafusal fiber is smaller in diam- 
eter, as well as shorter in length. It extends about 
half the total length of the spindle. It has no 
nuclear bag but does have a row of concentrated 
nuclei in the equatorial region. 


1. Innervation of the Muscle Spindle 


0 


noted that the nerve fibers entet 
the spindle from the side, usually near the june- 


Sherrington! 


tion of the equatorial to the proximal region. 
Large and small myelinated nerves wind through 
the capsule. lose their myelin sheath, and ter- 
minate on the intrafusal fiber.2* There are two 
primary, 8-12 microns 
in diameter, and secondary, 6-9 microns in diam- 
eter. Primary endings are always present. They 
end on the nuclear bag and small portions of the 
myotube region of the large intrafusal fibers. 
They end on the central equatorial region of the 
small intrafusal fibers. They deeply indent the 
sarcolemma and the underlying thin layer of 
poorly striated myofilaments. The secondary sen- 
sory endings may or ” 


ty pes of sensory endings: 


may not be present.'* 27 
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Unbranched motor endings 


\ Motor end plates of 
+ extra-fusal type 


Annulospiral ending 


Elaborate motor arborisation 


endings on 


their 
spindle as seen in prepara 


Diagram showing nerve fibers and 
1 muscle 
tions stained vitally with methylene blue (Coérs 


C. and Woolf, A. L. The Innervation of Muscle 
Springfield, Il., Charles C Thomas, 1959). 


They are found only on the small intrafusal fibers 
and are confined to the distal equatorial portion 
of the fiber. Coérs and Woolf! question W hether 
these so-called secondary sensory endings are sen- 
sory. These authors have concluded from their 
histologic study that if two sensory endings exist 
they must both be of the annulospiral type. The 
primary endings in the 
human terminate by winding spirally about the 
intrafusal fibers.' 


and or the secondary 


Each intrafusal muscle fiber is innervated at its 
poles with small myelinated motor fibers (4—7 


microns). Additional motor nerve fibers are lo- 


cated between the polar motor fibers and the sen- 


(Fig. 2). This finding somewhat 
fits the observations of Pascoe?® who noted two 
physiological types of gamma fibers. One type of 
gamma fiber is inhibited by slight stretch of the 
muscle. The second type is unaffected by such 
passive tension changes in the muscle, but main- 


sory fibers?! 


tains a regular discharge frequency which is in- 
fluenced only by stimuli that cause strong reflex 
movements. 

The motor fibers lose their myelin sheath just 
before contact with a muscle fiber, thus presenting 
a marked constriction, the preterminal node. 
Shortly beyond the node the fibers flatten. and 
hence increase greatly in diameter as they ap- 
proach their end-plates.*°: '* A nerve fiber, pos- 
sessing an average axon diameter of approximate- 
ly 1 micron, as it approaches the muscle fiber may 
thus increase in diameter to 3—4 microns short] 
before terminating. The termination of the pew | 
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plates are fine neurofibrillar brushes (or pointed 
tapers) 50-70 microns in length. The motor end- 
plates on the intrafusal fibers are generally simi- 
lar to those on the extrafusal fibers and probably 
have the same relative position on the muscle 
fiber, i.e., epilemmal.** 

In contrast to the localization of the motor end- 
plates at the middle of extrafusal fibers, the end- 
plates in the intrafusal fibers are scattered along 
the whole length of the muscle except for the 
equatorial region.’*. The concentration of the 
intrafusal motor end-plates is usually greatest in 
the juxta-equatoriai region. 

Morphologically, there are three main types of 
motor end-plates on the intrafusal muscle fiber. 
One type resembles the extrafusai motor end- 
plates, except that it may be more elaborate and 
extended. These end-plates originate from middle- 
sized alpha axons and are distributed throughout 
the length of the muscle fiber.’ The second type of 
motor end-plate on the intrafusal fiber is a club- 
like expansion and originates from unbranched, 
middle-sized. alpha nerve fibers and small (gam- 
ma) nerve fibers. The third type of motor end- 
plate is a verrucose dilation. This type originates 
from the small gamma axons that produce elabo- 
rate arborizations. In the cat. these endings 
resemble the flower-spray endings'® described by 
Ruffini.** Coérs and Woolf! think that this third 
type of motor ending in the human does not re- 
semble the flower-spray endings, as seen in the 
cat. because the human spindle is usually longer 
and, hence. has a greater dispersion of various 
motor endings. 

Boyd™ found that the large intrafusal muscle 
fibers always have discrete motor end-plates well 
toward the poles. The small intrafusal muscle 
fibers have very small end-plates near the equator 
and sometimes a diffuse network covering the 
muscle fibers almost from end to end. Sometimes 
the ultra-terminal twig from a large end-plate 
forms a smaller end-plate on the same muscle 
fiber or on a neighboring fiber. It has also been 
observed that single, small nerve fibers can supply 
more than one spindle. 

There are small nerve fibers within the spindles 
less than 0.5 micron in size which do not increase 
in diameter before branching. These are sympa- 
thetic fibers.** ** ™ 


Variations in the Structure of the Muscle 

Spindle 

Variations occur in the structure of the spindle. 
The spindles in the extrinsic muscles of the eye 
are smaller (0.05—1.64 mm. in length and 0.02-.1 
mm. in diameter) than spindles in the other 
somatic muscles of humans (2 mm.—2 cm. in 


length' and .15—.4 mm. in diameter) 1% 36 
The capsule of the muscle spindles in the extrinsic 
eye muscles is 2-3 lamellae thick in contrast to 
that of the spindle in other human somatic 
muscles which is 6—8 lamellae thick. 

In the extrinsic muscle of the eve. some of the 
intrafusal fibers are the same size as the extrafusal 
fibers.*° 

The number of intrafusal fibers in muscle 
spindles of the adult is less than in the fetus.** 

The muscle spindles may lie partly in muscular 
tissue and partly in connective tissue, or they may 
lie wholly ir: connective tissue.* 1% 


6. Evolutionary Specialization of Muscle Recep- 
tors 


Histologic examination of muscles in different 
vertebrates indicates an evolutionary specializa- 
tion of muscle receptors. Spindles are unknown 
in fishes although terminaisons en panier which 
clasp the ends of the muscle fibers, and which are 
presumably stretch receptors, have been de- 
scribed.** In urodeles, in addition to terminaisons 
en panier, there are rudimentary unencapsulated 
spindles. These take the form of one or a small 
group of ordinary muscle fibers about which a 
sensory fiber is entwined. Spindles of more than 
one fiber are said to have a motor innervation. In 
the frog, in addition to terminaisons en panier, 
there are true encapsulated multifiber spindles 
with enveloping afferent endings. The reptilian 
spindles seem to be similar to the frog except that 
the intrafusal fiber is single. In mammals, special- 
ization has progressed to the extent that two sen- 
sory endings are often encountered on the same 
fiber, and the motor innervation is separated from 
the innervation of extrafusal fibers. 


Function of the Muscle Spindle 

Generally, the muscle spindles are arranged 
parallel to the extrafusal fibers. The spindle 
afferents have a repetitive discharge which in- 
creases with muscle stretch and decreases during 
sustained contraction. The fusimotor (gamma) 
nerve fibers, which usually have a low repetitive 
discharge of 0.5—1 sec. (20 degrees Centigrade) *® 
may increase in rate and thereby increase the 
activity of the spindle.” A current concept of the 
function of the muscle spindles is that they ensure 
tension, being proportional to stretch,** and en- 
sure feedback action so that the contraction is 
accurately related to the effort made.*® In other 
words, they detect the difference between the 
length of the main muscle and the muscular poles 
of the spindle. The stretch reflex, excited by im- 
pulses from the spindle, tends to keep the main 
muscle at the same relative length as the spindle 
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(servo action). In a steady, voluntary or postural 
effort, the length of the muscle is determined by 
the rate of the tonic innervation of the intrafusal 
fibers*® which sets their length. Shortening in- 
volves an increased excitation of the intrafusal 
fibers: as they shorten, the main muscle follows 
by servo action. Descending pathways, mediating 
voluntary movement have a direct regulatory in- 
fluence on the small motoneurones innervating 
the spindles. Sudden effort excites the motoneu- 
rones to extrafusal muscle directly, which avoids 
delay due to conduction time to and from the 
spindle.** ** However, Pascoe*® observed that a 
second type of gamma fiber was influenced only 
by stimuli that caused strong reflex movements. 

The function of the middle-sixed axons of the 
alpha group supplying the intrafusal fiber has not 
been determined. 
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Luigi Galvani, in reporting his experiments with 
neuromuscular preparations of frog legs in 1791, 
demonstrated the two fundamental electrical prop- 
erties of muscle: (1) that muscle contracts when 
electrically stimulated, and (2) that an electrical 
current is produced in the process of muscular 
contraction. 

Piper! (1907) was the first to obtain an electro- 
mvyogram during voluntary contraction in the 
human by employing a string galvanometer. He 
tested the flexors of the forearm by placing string 
electrodes soaked in zine sulfate around the wrist 
and above the middle of the forearm. As the 
forearm lifted progressively heavier loads, there 
was an increase in amplitude of the potentials, but 
no change in frequency. The frequency in volun- 
tary tetanus 17-50 /sec. second), and 
this unchanging frequency was later called “Piper 
The term “motor unit” was not defined 


was (per 
rhythm.” 
in Piper's time. 

It was not until Liddell and Sherrington’s ex- 
“motor unit” 
“motoneuronaxon 


periments in 1925° that the term 
was used. They defined it as a 
and its adjunct muscle fibers.” They observed the 
and 
postulated that. with stimulation of the nerve. the 
motor unit reacted in an all-or-none fashion. 
Adrian and Bronk® (1928) 
taining action potentials from a single motor 
fiber. By dissection methods, action potentials 
from single motor fibers of the phrenic nerve of 
the rabbit were obtained during the normal respi- 
During normal breathing, the 
action potential in each nerve fiber had a fre- 
quency of 20-30/sec. throughout the period of 
inspiration. The amplitude of the action currents 
remained unaltered during changes in the in- 
spiratory effort. The only change was the fre- 


vastocrureus muscle of a decerebrate cat 


suce eeded in ob- 


ratory discharge. 
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A Review of the Motor Unit 
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quency of discharge in the nerve. Adrian and 
Bronk did not demonstrate that additional neu- 
rons are recruited when the strength of inspira- 
tion increases, but this was subsequently shown 
by Bronk and Ferguson* (1935). 

Denny-Brown® (1929) studied the stretch re- 
flex, using silver-chloride pin electrodes in the 
He observed that the 
rate of discharge was considerably lower than 
and that the frequency did not change. 
He was the first to explain the slow rhythm of the 
potentials as being due to the responses of a 
He believed that the grada- 
about by in- 


soleus muscle of the cat. 


sec. 


single motor unit. 
tion of contraction 
creasing the number of active motor units. 

In 1929, Adrian and Bronk® 
coaxial needle. This consisted of a small hypo 
dermis into which an enameled. 
bared at the tip. 
inserted. Records were made from the muscles 
in the hind limb of the cat. 
extension reflexes were produced by 
the foot, and the discharges in the nerve fibers 
supplying the peroneus longus, tibialis anterior, 
vastus medialis, and vastus lateralis muscles were 
When a coaxial needle was inserted 
into the muscles. the action potentials (recorded 
from the the discharges re- 
corded from the single nerve fibers: therefore 
the laborious technic of dissecting single motor 
fibers could be circumvented. The coaxial needle 
was then used in the study of the human triceps. 
Slow voluntary contraction produced action po- 
tentials at a rate of 5—6/sec. As the voluntary 
contraction increased, the rate increased to ap- 
proximately 50/sec., and additional motor units 
They also noted that when the 


was brought 
designed the 
needle 


steel 


covered coppel! wire, was 
Flexion and crossed 


pinching 


recorded. 


muscle) mirrored 


were recruited. 
muscle was relaxed it was electrically silent. 
Kugelberg and Skoglund? (1946) demonstrated 
that the frequency of contraction of motor units 
varied with the strength of stimulus. They re- 
corded the motor-unit action potentials from the 
first dorsal interosseus muscle in the foot by 
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stimulating the peroneal nerve at the level of the 
knee. They also noted that when the muscle was 
relaxed there was no activity in the motor units. 

Other types of needle electrodes have been 
used in the human. Hoefer and Putnam® used 
bipolar electrodes. Jasper and Ballem® used a 
monopolar needle electrode. Norris and Gastei- 
ger’? (1955) used a microneedle electrode to 
discrete motor-unit potentials during 
maximum contraction. 


record 


In 1955, Feinstein, Lindegard, Nyman, and 
Wohlfart'' did the first morphologic study of 
motor units in normal human muscle. This has 
been followed by electromyographic studies of 
the topography of the motor unit by Denslow, 
Gutensohn, Chace, and Kumm,"* using multiple 
electrode placement, and by Buchthal et al.'*. ™ 
using two needles each of which contained 12 
electrodes (multi-electrode ). 

Tue ANaToMy OF THE Moror Unit 

The available knowledge of the anatomy of the 
motor unit is limited. Until the study by Fein- 
stein, Lindegard, Nyman and Wohlfart’s™! was 
reported littke was known of the arrangement of 
the muscle fibers of the motor unit in human 
muscle from direct histological observation. 


1. Topography of the Motor Unit 


have shed 
light on the anatomy of the motor unit. Cooper,"® 
in her study of the tenuissimus muscle of the cat 
(1929), noted that when she stimulated the nerve 
the muscle fibers contracted along the length of 
the muscle. She interpreted this as evidence that 
the muscle fibers of a motor unit were located in 
a chain-like linkage. Lindsley’s'® evidence from 
an electromyographic study in 1935 on_ the 
human agreed with Cooper's interpretation. In 
1949, Denny-Brown'? cbserved motor units 
electromyographically from 5-10 centimeters 
(em.) in length. Denslow, Gutensohn, Chace, 
and Kumm!'* (1957), in their multiple electrode 
placement study of the motor unit, also observed 
that action potentials of single motor units in the 
human tibialis anterior and biceps brachii were 
arranged in a strip-like pattern which was 
roughly parallel to the long axis of the muscle. 
Two active areas separated by an inactive area 
were never seen. Although the active areas were 
contiguous, they did not necessarily occupy the 


Some electr ophy siok gic studies 


same plane in the muscle. 


Using multi-electrode leads, Buchthal, Erminio, 
and Rosenfalck'* (1959), also studied the motor- 
unit topography in some of the muscles of the 
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Fic. 1. A multi-electrode and action potentials 
from a motor unit in the human biceps brachii 
recorde 1 by leven loads. The lead nearest the 
tip is the indifferent electrode ( Buchthal, F., Guld, 
C., and Rosenfalck, P. Multi-electrode Study of 
the Territory of a Motor Unit {eta Physiologica 
Scandinavica, 39:83-104, 1957) 


upper and lower extremities (Fig. 7). They used 
two multi-electrode inserted at right 
angles to each other. The fibers of a motor unit 
were found to be confined to a circular area of 
5-7 millimeters (mm.) diameter in the muscles 
of the upper extremities and of 7-10 mm. diam- 
eter in the lower extremities. Such areas allow 
space for the interdigitation of approximately 25 
motor units, each comprising 500-2000 fibers. 
Within the same muscle, the localized area (from 
which the action potential of a particular motor 
unit could be recorded) varied by a factor of 
four because of the size of the unit. 

Feinstein et al.'' found that the cross-sectional 
area of motor units varied in different muscles. 
In the medial head of the gastrocnemius the 
cross-sectional area was 3.4 mm.:° in the tibialis 
anterior it was 1.7 mm.:? in the first lumbrical of 
the hand it was 0.032 mm.;° and in the platysma 
it was 0.0008 mm.* (Table 1). 


needles 


2. The Innervation Ratio 

The earliest study of the relative number of 
muscle fibers per nerve fiber was done in 1851 
by Reichert'® who found a ratio of 1:22 in the 
sternocutaneous muscle of the frog. Tergast!® 
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(1873) found a ratio of 1:3 in the eye muscles 
of the sheep, and 1:80 to 1:125 in the limb 
muscles of the dog. Clark*® (1931) defined the 
innervation ratio as the ratio of motor nerve 
fibers supplying a muscle to the number of 
muscle fibers and found ratios of 1:120 in the 
soleus muscle, and 1:165 for the extensor longus 
digitorum muscle in the cat. However, he was 
not fully aware of the differentiation of motor 
and sensory fibers in nerves supplying muscles. 

Feinstein et al. (1955), in their morphologic 
study of the motor unit in the human, considered 
Leksell’s** conclusion (1945) that small, group A 
motor fibers (gamma fibers) innervated intra- 
fusal fibers of muscle spindles. These fusimotor 
fibers account for over 30 per cent of the efferent 
fibers to the striated leg muscles in the cat. They 
also appreciated that approximately 40 per cent 
of the large fibers supplying striated muscle are 
afferent.**:*5 They found mean _ innervation 
ratios of 1:1634 in the gastrocnemius: 1:637 
ip the tibialis anterior; 1:108 in the first lum- 
bricalis; 1:410 in the brachioradialis; and 
1:25 in the platysma muscles (Table 1). 

In the human extrinsic eye muscles and the 
tensor tympani, Torre** (1953) gave ratios of 
1:7. This figure was not corrected for small 
and large afferent nerve fibers. 

In the future, perhaps, other factors will have 
to be considered in determining the innervation 
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ratio of the extrafusal fibers; for example, (1) 
the presence of multiple end-plates which were 
demonstrated in rabbits and macaque monkeys 
by Feindel, Hinshaw, and Weddell.*° However, 
no anatomic evidence was obtained in support of 
innervation of single mammalian muscle fibers 
by more than one axon. Some physiologic 
studies, however, seem to indicate that a large 
number of muscle fibers are multiply inner- 
vated.** (2) If some muscle fibers in humans do 
not receive motor end-plates, as Gurkow and 
Bast** found in the hamster, the innervation ratio 
would be affected. (3) If peripheral sprouting 
of nerve fibers occurs during normal growth of 
muscle, the innervation ratio would be different 
at different ages. 


3. Number of Motor Units in a Primary Bundle 


Wohlfart** observed that the fibers of human 
striated muscle are organized in small (primary) 
bundles containing 10-300 fibers. In atrophies 
of neurogenic origin in which the muscle was but 
slightly affected, Wohlfart®® found that 10—50 
fibers in the primary bundles were atrophied; the 
other fibers in the bundle were healthy. Buchthal, 
Guld, and Rosenfalck® found in a similar study 
that 3-17 fibers in the primary bundles had 
atrophied, but the others were healthy. From 
these studies it was concluded that primary 
bundles contain fibers of two or more motor 


Taste 1. (Feinstein, B., Lindegard, B., Nyman, E., and Wohlfart, G. Morphologic 
Studies of Motor Units in Normal Human Muscles. Acta Anatomica, 23:127-142, 
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units and that individual units have 3—50 fibers 
in the primary bundle. 


4. Extent of the Motor Unit 


The motor units with the largest number of 
fibers are those whose muscle fibers have the 
largest diameter.'' However, the territory of any 
motor unit is only a minor fraction of the total 
cross-section of the muscle."* 


5. Relation of Size of Motor Nerve to Size of 
Votor Unit 


The diameter of the motor nerve fiber is 
believed by some to be related to the size of the 
motor unit it innervates. Eccles and Sherring- 
ton,*? judging by the branching of the nerve 
fibers, found that large nerve fibers seemed to 
embrace more muscle fibers than the smaller 
nerve fibers. On the contrary. Kugelberg and 
Skoglund** found that electrical stimulation of 
large diameter nerve fibers evoked muscle action 
potentials of low amplitudes. They concluded 
that small motor units were innervated by nerve 
fibers of large diameter. A reinvestigation of this 
problem by Fernand and Young* found no cor- 
relation between nerve fiber size and size of the 
motor unit. 


6. The Tension Value of a Motor Unit 


The average tension which can be developed 
by a single motor unit was determined by Eccles 
and Sherrington.*! They divided the total num- 
ber of motor units in a muscle (arrived at by 
actual count of the fibers before branching in a 
motor nerve) into the amount of tension de- 
veloped when the motor nerve was maximally 
stimulated. The semitendinosus muscle of the 
cat has some 630 motor units with an average 
tension value of 5.5 grams; the gastrocnemius 
medius has 430 motor units with a tension value 
of 30.1 grams; and the soleus has 250 motor 
units with a tension value of 919 grams. These 
values need to be increased about 30 per cent 
because the fusimotor nerve fibers were included 
in the nerve fiber count. 

In the same paper, Eccles and Sherrington*™ 
describe an experiment in which they cut the 
ventral roots (cat) until just a few motor nerve 
fibers remained. By alteration of the strength 
of the tendon stimulus (tap). it was possible to 
obtain a graded response in normal tendon re- 
flexes. When 2.5 grams of muscle tension re- 
sulted from a tendon tap, there was a single 
diphasic electrical response. When a 4-gram 
twitch was produced there was a double action 
current response. They concluded that 2.5-gram 
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responses are twitches of single motor units, and 
the 4-gram responses are of two units. 


7. The Effect of Afferent Stimulation on Motor 

Unit Activity 

An afferent nerve activates only a fraction of 
the motoneurons supplying a given muscle. The 
size of the fraction of the motoneurons governed 
by the afferent nerve varies under different con- 
ditions; it is reduced by fatigue, oxygen lack, 
and anesthesia, and is increased by the admini- 
stration of a small dose of strychnine. Even 
under the most favorable conditions, however. 
the number of motoneurons excited through a 
single afferent nerve fiber is not more than a 
fraction of those which can be excited by stimu- 
lating the motor nerve. Furthermore, the motor 
units excited through one afferent nerve do not 
lie in a muscle, but are distributed 
throughout many different and often widely 
separated muscles.** 


single 


THe Action PoTreNntTIAL OF THE Motor UNit 


Certain aspects of the anatomy of the motor 
unit may be elucidated by analyzing the action 
potentials of motor units. 


]. Resting Muscle 


There is a general agreement that the relaxed 
human limb muscles show no evidence of motor 


unit activity.® 


The source of certain low amplitude potentials 
recorded over re'axed muscles in the lower limb. 
over the tibia and the patella (3 microvolts above 
a 2 microvolts noise level, frequency 40-50 ‘sec. ) 
is still obscure.*? 


The extrinsic muscles of the eye appear to 
have periodic minimal motor unit activity at 
rest. Breinin®® inserted needle electrodes into 
the extrinsic eye muscles of a phlegmatic indi- 
vidual. When the individual seemed to be in a 
deep sleep, activity would cease for one to two 
minutes, then alternate with minimal motor unit 
activity. A cacophonous snore would result in 
a single burst of motor unit activity. 

Smelser®® found that the extraocular muscles 
in the guinea pig have a higher oxygen consump- 
tion rate than that of other muscles. 


2. The Motor Unit Potential 


According to Buchthal,*® the term “motor 
unit potential” was introduced to differentiate it 
from fibrillation potentials of denervated mus- 
cle. As a result of the organization of the fibers 
of the motor unit in discrete groups of 3-50 
fibers per primary bundle, spike potentials may 
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be led off from different points of a motor unit. 
The potential that is led off at one point repre- 
sents only the activity of a fraction of the motor 
unit. Motor unit action potentials vary widely 
in duration, amplitude, and shape. To under- 
stand the summated potential, the origin of the 


motor unit potential must be considered. 

The initial slow portion of the motor unit po- 
tential originates from the advance of depolari- 
zation When 


the impulse is propagated past the ele trode, the 


towards the recording electrodes. 


potential from one or from a bundle of adjacent 
fibers, 
millimeter from the recording 


distance of less than 
ele trode. will ap- 
pear as a spike discharge with a much higher 
amplitude than the component of the potential 
fibers of the unit. 


As the depolarization propagates away from the 


situated at a one 


which arises from the othe 


electrode. the return to the base line results from 
the summation of potentials from fibers of the 
unit more distant to the electrode.*° 


3. Some Factors Affecting the Motor Unit Po- 


tentials 


The different propagation velocities of the 
action potentials in different fibers and differ- 
ences in the site of innervation of the fibers of 
unit affect the way in which the com- 
ponent potentials summate in the motor unit 
potential. 


a motor 


There is controversy as to variation in velocity 
between the different fibers of a muscle. Buch- 
thal, Guld. and Rosenfalck*!*? found little varia- 
tion in velocity for the different fibers of a 
muscle, whereas Denslow and Hassett*® found a 
definite variation. Denslow and Hassett found 
the rate of propagation to be 2.5-8.0 m. 
per According to Buchtal 
et al.,** during voluntary contraction the propa- 
gation is 4.7 m./sec. 
with a maximal variation of 30 per cent within 
the same muscle. The mutual interaction of the 
action potentials from adjacent fibers tends to 
equalize the propagation velocity of adjacent 
fibers with different diameters.°* Such a mech- 
anism has been demonstrated for frog's 
nerve.** The small variation in propagation 
velocity, according to Buchthal,** is of little im- 
portance in the explanation of action potential 
duration and variation in shape and duration. 


sec. 
(meters second). 


(36.5 degrees Centigrade) 


The spread of the innervation sites is the other 
factor believed to account for differences in ar- 
rival time of the component parts of the action 
potential of the motor unit. Coérs*® and Chris- 
tensen*® found (in human and other mammalian 
muscle) one narrow zone of motor end-plates 
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localized in the middle portion of the muscle 
fibers. The sartorius and gracilis muscles were 
an exception with discrete transverse bands. This 
confirmed the findings of Kiihne in 1864.7 The 
purpose of an anatomic arrangement of multiple 
bands of innervation found in the sartorius and 
gracilis muscles might be to provide equally 
rapid excitation of long and short muscles. 
Buchthal, Guld, and Rosenfalck® state that in 
the innervation zone the action potentials have 
an abrupt onset within 0.5 milliseconds (msec.) 
between different points in the zone. Minute 
electrode displacement produces a steep negative 
deflection. Both the simultaneous onset and its 
abrupt negativity show that the recording takes 
place near the site of the initiation of the action 
potential. The average length of the innervation 
zone is about 25 mm. The end-plate scatter can 
account to a large extent for the excess in dura- 
tion of the motor-unit action potential over the 
single fiber potential; and it determines the 
variation in the number of phases and the ir- 
regularities in shape of motor unit potentials. 


1. Wave Form of the Motor Unit Action Poten- 


tial 
A single motor unit gives mono-, di-, tri-, and 
polyphasic action potentials.** and 


triphasic potentials comprise 80 per cent or more 
of all motor unit potentials;'® * the diphasic 
potential is most characteristic of a single, motor- 
unit action potential when a needle electrode is 
used.*: 1% 13, Polyphasic wave forms oc- 
curred in 3-5 per cent of all potentials in a study 
of the human biceps brachii muscle.“ and in 
about 2 per cent in the gastrocnemius and rectus 
femoris les.2° With moderate contraction, 
so many motor units fire that no discrete poten- 
tials can be seen. As a result of many units firing, 
an interference pattern is formed unless micro- 
electrodes are used. 


5. Duration of the Motor-Unit Action Potential 


The duration of a single, motor unit potential 
is usually measured as total duration, i.e., as the 
time interval between the initial deflection from 
the base line and the point at which the terminal 
deflection again returns to the base line. 

There are usually two phases to a motor-unit 
action potential. The first phase is a negative 
spike of a duration of 2-6 msec.* ** The second 
phase is a positive spike which is slower than the 
first, having a duration of 5-8 msec.®? The differ- 
ences which have been found in the total duration 
are caused by (1) the type of electrodes used in 
recording the motor unit action potential; (2) 
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differences of duration of the motor-unit action 
potential in various muscles; (3) differences in 
age of the individuals tested and (4) other 
factors such as intramuscular temperature and 
successive recruitment. 

Using unipolar micro-needle electrodes on limb 
muscles of normal humans, Jasper and Ballem® 
and Crue, Pudenz, and Shelden®! found that the 
total complex duration of the motor unit varied 
from 2-—10.2 Weddell, Feinstein, and 
Pattle,** using concentric needle electrodes in 
human limb muscles, found that the duration of 
the motor unit varied from 5-10 msec. Norris 
and Gasteiger,’® using bipolar micro-electrodes 
with an uninsulated area of an order of 100 
microns,” noted that the duration of the motor- 
unit action potential varied from 3.80-5.1 msec. 

The duration of motor unit potentials appears 
to vary in different muscles. Jasper and Ballem,” 
using monopolar electrodes with an exposed tip 
25-50 microns in diameter, reported that facial 
muscles occasionally produce action potentials of 
0.5 msec. duration. Faaborg-Andersen,™ using 
concentric needle electrodes, with an outer diam- 
eter of 0.55 mm., noted durations of 3—6 msec. 
for the individual motor unit potentials recorded 
from the intrinsic muscles of the larynx. Fein- 
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stein, Lindegard, Nyman, and Wohlfart,®° using 
concentric needle electrodes .6 mm. in outer 
diameter, noted motor unit potentials in the 
tibialis anterior of 10.6 milliseconds. Norris and 
'® using micro-bipolar electrodes with 
an uninsulated area of 100 microns,* recorded 
durations of 3.8—5.1 from the rectus femoris and 
3.9-4.8 from the gastrocnemius. Buchthal** re- 
ported a mean duration of 12.8 msec. from the 
abductor digiti quinti, the longest duration of 
any human limb muscles that he tested (Table 2). 


Casteiger, 


The differences in duration in different muscles 
might be partly explained on the predominance 
of red or white muscle fibers. The duration of 
potentials from white muscle is shorter than from 
red muscle. Adams, Denny-Brown, and Pearson™ 
stated that the response of striated muscle in the 
cat to a single nerve impulse is a twitch lasting 
approximately 100 msec. in red muscle such as 
the soleus, and lasting but 23 
muscle such the 
tendinosus. 


10 msec. in white 
as gastrocnemius and semi- 

The total duration of motor unit action poten- 
tials age.®5, 56 
needle electrodes, the mean action potential dura- 
tion in infants in the tibialis anterior 
msec.: in 13-year-old children 10,00 msec.; in 


increases with , Using concentric 


was 8.9 


Mean action potential duration (msec.) in various muscles at different ages (concentric 
Deviations up to 20 per cent are considered within the normal range when comparing 
measurements in a given muscle with the values of the table (Buchthal, Fritz. 
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10.8 msec.; in 30-year-old 
adults 12.3 msec.: in 40-year-old adults 13.6 
msec.; in 50-year-old adults 14.4 msec.; in 60- 
year-old adults 15.2 msec.; and in 70-year-old 
adults 15.7 msec. (Table 2). 


20-year-old adults 


Several other factors have been shown to affect 
the duration of the motor unit potential. De- 
creasing the intramuscular temperature increases 
the mean duration 10-30 per cent per degree 
Centigrade. A regular diphasic potential which 
had a duration of 7 msec. at 37 degrees centi- 
grade had a duration of 12.5 msec. at 0 degrees.*" 
Mean values of duration are slightly higher in 
male subjects than in females; however, this vari- 
ation is not significaiit statistically. There appears 
to be no significant statistical differences between 
the mean duration of motor unit action potentials 
in fatigued and non-fatigued muscle.*° Action 
potentials that are successively recruited have the 
same duration.** 

There is a difference in the duration of action 
potentials of motor units in relation to the 
strength of contraction. Using micro-bipolar elec- 
trodes with an uninsulated area of 100 microns,” 
Norris and Gasteiger’® were able to record single 
action potentials in weak, moderate, strong, and 
maximal contractions. The lowest threshold 
motor units had the same mean duration as the 
highest threshold motor unit. The motor units 
that began firing during moderate contraction 
had the shortest duration; and the units that 
began firing during strong contraction had an 
intermediate duration. 


6. The Amplitude of the 
Potential 


Motor-Unit Action 


The voltage of muscle action potentials is the 
difference between the greatest positive and nega- 
tive deflections. These action potentials may 
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develop a voltage ranging from 100-10,000 
microvolts. Many factors affect and/or are re- 
lated to the voltage of the motor unit potential: 
(1) the size of the leading-off surface of the 
electrode; (2) the muscle tested; (3) the distance 
of the electrode from the spike source; (4) the 
depth of insertion of the electrode into the 
muscle; (5) the state of fatigue in the muscle; 
(6) the electrical impedance of the tissue sur- 
rounding the active fibers (the sub-unit) pro- 
ducing the spike of the action potential: (7) the 


fiber concentration: (8) the intramuscular tem- 


perature and oxygen supply; (9) the size of the 
territory of the motor unit; and (10) the num- 
bers of phases in the motor unit potential. 


The maximum amplitude which is recorded 
varies inversely with the diameter of the leading- 
off surface of the electrode until the diameter of 
the electrode is small in comparison to the diam- 
eter of the spike source.*® For example, using 
concentric needle electrodes with a leading-off 
surface of 0.1 X 0.4 mm. (.04 mm.),* potentials 
were recorded as high as 4.2 millivolts; using 
electrodes .05 mm. in diameter (.002 mm.) ?, 
potentials were recorded with amplitudes as high 
as 10 millivolts.*° 

The mean voltage is different in different 
muscles. The mean amplitude in the rectus 
femoris is about one and one-half times as great 
as in the biceps brachii, whereas the mean ampli- 
tude of the opponens pollicis is almost three times 
as great as in the biceps brachii'* (Table 3). 

The distance of the electrode from the spike 
source accounts for some of the wide variation in 
voltage which results from random insertion of 
an electrode. Hakansson,™ using an isolated frog 
muscle fiber, found that the logarithm of the am- 
plitude of the action potentials decrease approxi- 
mately linearly with the logarithm of the distance 
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from the axis of the fiber, and that this was true 
of fibers of different diameters. Buchthal, Guld, 
and Rosenfalck*® demonstrated the effect of dis- 
tance of the spike source from the electrode in 
the human biceps brachii, using two multi-elec- 
trode needles, each containing 12 leads, 50-100 
microns in diameter. Within a distance of 0.38 
mm., the spike amplitude decreased to one-tenth 
of its maximum value. 

The amplitude of the action potential is af- 
fected by the depth of insertion of the electrode. 
A deeply inserted electrode will record greater 
amplitudes than an electrode inserted near the 
surface of the muscle for the reason that the 
cannula will act more as a truly indifferent elec- 
trode the deeper it is inserted into the muscle, 
and potentials picked up by the cannula will 
interfere to a lesser degree with potentials picked 
up on the core of the electrode.” 

Seyffarth®' and Bigland and Lippold® noted 
that a diminution in amplitude of a single motor 
unit occurs during increasing fatigue. 

The electrical impedance of the tissue sur 
rounding the active fibers that produce the spike 
(the sub-unit), affects the amplitude 
of the motor-unit action potential, since this 
tissue acts as an insulator. Bierman and Yam- 
shon.® using surface electrodes, observed that 
the amplitude of the action potential appeared 
to depend to some degree on the thickness of the 
tissue interposed between the muscle under ob- 
servation and the skin surface. As the thickness 
increases between the surface electrode and the 
active motor unit, a corresponding decrease is 
noted in the amplitude. Buchthal, Erminio, and 
Rosenfalck.'* using multi-electrodes, noted that 
the higher the electrical impedance of the tissue 
surrounding the active sub-unit, the higher the 
voltage of the motor unit action potential. 

\ higher fiber concentration will cause a 
higher voltage. The higher fiber concentration 
may be caused by (1) fibers of smaller diameter, 
or (2) less connective tissue or less dense con- 
nective tissue, or (3) smaller primary bundles. 
Any of these factors would result in decreasing 
the distance between the recording electrode and 
active fibers and, hence, would result in a larger 
spike. The fiber concentration appears to be 
greatest in the intrinsic muscles of the hand and 
foot.14 

Decreasing intramuscular temperature  de- 
creases the mean amplitude 2-5 per cent per 
degree Centigrade.*’ In anoxic muscle, kept at 
constant temperature, the voltage of the motor 
unit potentials is less than half that of a muscle 
with unimpaired oxygen supply. 


discharge 
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Seyffarth,™ and Buchthal, Erminio, and Rosen- 
falck,‘* believe that the amplitude of a motor-unit 
action potential is largely determined by the size 
of the unit and the distance from the electrode. 
Using multi-electrodes, Buchthal et al.\* were 
able to compare the size of the motor unit to its 
maximum amplitude. They found there was a 
positive relationship between size of motor unit 
and the maximum amplitude recorded from the 
unit. 

Usually, the amplitude of a motor unit poten- 
tial is directly related to the number of phases in 
the potential. Polyphasic potentials are usually 
the largest in amplitude; monophasic are the 
smallest. Potentials of low amplitude (100 micro- 
volts) tend to have short duration.*® Also, the 
amplitude of the second recruited potential fre- 
quently exceeds that of the first.°%°* Buchthal 
et al.®* found that in the abductor digiti quinti 
the mean amplitude of the second potential is 200 
per cent higher than that of the first: in the 
biceps brachii the difference was 100 per cent. 
his increase in amplitude has been explained by 
these investigators as due chiefly to the decreas- 
ing distance of the electrode from the active 
fibers with increasing strength of contraction. 
Norris and Gasteiger’® noted that during contrac- 
tion the potentials of higher threshold units had 
higher amplitude. Potentials from the same 
motor unit began at a lower amplitude and in- 
creased until a maximum was reached. In a later 
study, however, Buchthal, Erminio. and Rosen- 
falck’* found that neither the territory nor the 
maximum voltage of motor units varied system- 
atically with low or high threshold motor units, 
nor did age or the degree of development affect 
the amplitude. 


The Frequency of the Motor Unit Action 


Potential 


As has been mentioned, there is a general 
agreement that in a normal human 
muscle there is no phasic motor unit activity. 
During the weakest possible willed contractions, 
the lowest regular frequency reported for a motor 
unit is 1 /sec.°* The highest frequency reported 
for individual motor unit activity is 150 sec.’° 
The frequency discharge of the motor unit, which 
is most often reported in the literature, ranges 
from 5—7/sec. during weak effort and 50-60 ‘sec. 
during maximal voluntary effort.® *° © This fre- 
quency is lower than that of the whole muscle 
which can be as high as 450 ‘sec.§ 


relaxed 


Frequency is affected or related to (1) the 
degree of tension in a muscle: (2) ischemia and 
nerve pressure; (3) fatigue; (4) recruitment of 
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motor-unit action potentials; and (5) red and 
white muscle fiber activity. 

There is approximately a linear relationship 
between tension and frequency.® ®.® Norris 
and Gasteiger’® found exception to this relation- 
ship during strong contractions when slowly dis- 
charging motor-unit action potentials appeared. 
The most sensitive motor units during strong 
contractions tended to become inactive for 1-2 
msec., then burst into rapid frequency again. 
Except for strong contractions, the strength of 
contraction is brought about by recruitment of 
additional motor units and the increase of fre- 
quency in the active motor units.® 

Ischemia will cause a decrease in frequency. 
Nerve pressure will also cause a decrease in fre- 
quency. Seyffarth® suggested that this may be 
due to an inhibiting effect of impulses from sen- 
sory nerve endings in the muscle. Norris and 
Gasteiger’® believe the large, least excitable 
motor units supplied by high threshold neurones 
of the large axon diameter are selectively lost 
in pressure and ischemia. 

There is a difference in findings of the effect of 
fatigue on frequency. Seyffarth™ believes that 
when tension sinks in spite of the subject’s effort 
to maintain it, inhibiting impulses in the muscle 
produce the decline in frequency. Lindsley"* 
noted no variation in frequency with fatigue. 

The recruitment of new motor units affects 
the frequency. As a rule, the frequency at the 
onset of each new unit is lower than the rate of 
those already present.** Also, at slight and con- 
stant effort the potentials from a single motor 
unit are discharged at a relatively constant rate, 
however, there appears to be a preference for 
intervals of 2.5-3 msec. between successive po- 
tentials.“ These preferred intervals suggest to 
Rosenfalck and Madsen® the superposition of a 
periodic facilitation and inhibition not of periph- 
eral origin. 


8. The Coupling of Potentials of Motor Units 


Double discharges, i.e., two potentials the sec- 
ond of which has the characteristics of the first, 
and firing within 20 msec. of the first, have been 


observed." 7° The double discharges are 


most apt to occur as the motor unit starts or stops 
firing. Buchthal™ estimates that the maximum 
interval between the spike of a double potential 
is of the order of 10 msec.. The minimum is 


2-3 msec. (absolute refractory period). 


9. The Synchronous Activity of Motor Units 


With weak effort and localized leads the oc- 
currence of synchronized contraction of motor 
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units in normal muscle has been described as 
present in exceptional cases.*: Buchthal 
and Madson,*® however, observed synchronicity 
of motor units 20 per cent of the time. 


10. The Effect of Electrodes on Motor Unit 
Potentials 


According to Floyd and Silver,"* surface elec- 
trodes 1 cm. in diameter, placed several centi- 
meters apart on the skin over a muscle, pick up 
the algebraic sum of the action potentials of all 
active units in the muscle. They" found with 
the inkwriter there is no loss of significant in- 
formation, using either monopolar or surface 
electrode leads. Using an oscilloscope, Bigland 
and Lippold** noted that at low levels of activity 
in the extensor muscles of the fingers there was 
good correlation between needle and surface 
electrode during isometric contraction. Even 
better correlation was obtained when the needles 
were recording from a relatively large unin- 
sulated area, than when only a minute area was 
denuded of insulation on the tip. During resist- 
ance, Hoefer and Putnam’ noted on the oscillo- 
scope that the action potentials were less frequent 
and less regularly recorded with a coaxial needle 
than with the surface electrode. This they at- 
tributed to the difference between motor unit 
potential to whole muscle potential. 

Using an oscilloscope, Jasper and Ballem® 
advocated a monopolar electrode as it has no 
directional properties. Lundervold and Li™ 
noted that a single fiber discharge is most ac- 
curately recorded by the monopolar needle, i.e., 
to avoid directional properties of a coaxial 
needle. However, Guld™ compared several kinds 
of electrodes in human muscle and concluded 
that monopolar electrodes consisting of an in- 
sulated needle with a non-insulated tip area of 
2500 square microns resulted in a longer dura- 
tion and a greater amplitude than the concentric 
and bipolar electrodes. In other words, the 
monopolar electrodes provided worse recording 
conditions than concentric and bipolar elec- 
trodes. Landau™ feels that the monopolar elec- 
trode has the advantage of recording locally the 
maximum voltage from the maximum volume of 
tissue. Lundervold and Li,” using a #20 veno- 
puncture needle followed by insertion of mono- 
polar, single-core concentric needle electrode and 
double-core concentric electrode, found the 
duration of fibrillation potentials in milliseconds 
to be: for a monopolar electrode, 0.5-4.5; for 
single-core concentric electrode, .05—4.3: for 
double-core concentric electrode, .03—2.6 msec. 

Turning of the concentric needle often changes 
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the form of the action potential. In general, 
monophasic spikes become diphasic when the 
needle is turned 90 degrees. A negative spike 
would become positive when the needle is turned 
180 degrees. According to Lundervold and Li,” 
the unipolar electrode is best for the study of 
single fiber action potentials, and the concentric 
needle electrode is superior for the study of 
motor units, They conclude that recording of 
the action potential directly from the muscle 
through a needle electrode is still the best avail- 
able method for the study of muscle function. 
For the analysis of pelyphasic units and of action 
potentials during strong contraction of the mus- 
cle, a concentric needle with either single or 
double core combinations is best. 
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Case Reports 


Case Report of a 


Quadruple Amputee 


Barbara A. Davis, Ist Lt. AMSC 


C. A., age 21. a Peruvian soldier, while on maneu- 
vers on August 12, 1956, was injured by the ac- 
cidental explosion of a grenade. sustaining severe 
injuries to all four extremities. He was hospitalized 
at Central Military Hospital in Peru for two vears 
and ten months during which time it was necessar\ 
to amputate the right forearm approximately mid- 
way, the left arm above the elbow, the right foot. 
and the left lower extremity high on the thigh. 
Following the completion of all the surgical pro- 
cedures, efforts were made to fit the patient with 
prostheses without success and his functional activi 
ties were limited to the use of various utensils held 
by the right elbow. Because of the difficulties in- 
volved in his rehabilitation, arrangements were made 
through military and diplomatic channels to have 
the patient transferred to Walter Reed General Hos- 
pital where he was admitted in August 1959, 

On admission, his general physical condition was 
excellent. He was immediately started on general 
conditioning and preprosthetic stump exercise and 
training in the physical and occupational therapy 
sections. Following evaluation by the amputee clinic 
team, it was decided that the unsatisfactory condi- 
tion of the left above-knee stump required revision 
and the right foot stump should be converted into 
amputation. The condition of the upper 
extremities was satistactory and the upper-extremity 
prostheses were prescribed. Revision of the thigh 
stump and the first stage of the Symes amptuation 
were performed on September 10, 1959. 

On September 29, 1959, the patient was ready to 
resume the exercise program. The left above-knee 
stump measured one inch from the perineum to the 
end of the femur and two inches to the end of the 
stump. Except for a mild flexion-abduction con- 
tracture of the left hip, there was normal range of 
motion in other joints. Muscle bulk and strength 
were generally excellent. By this time. the upper- 
extremity prostheses had been fitted, successfully 
checked out, and prosthetic training started. By 
October 5, the patient had mastered the operational 
control of the devices and was then started on 
training in more skillful and functional activities. 
utilizing painting, leatherwork, silver, copper tool- 


a Symes 


From the Physical Medicine Service. Physical Therapy 
Section, Walter Reed General Hospital, Washington 12, D.C 


Fic. 1. 


“Have equipment—will travel 
ing. and plastics. In a relatively short time he was 
capable of most upper-extremity activities of daily 
living exc ept full toilet care. 

On December 1, the second stage of the Symes 
amputation was completed. During the Christmas 
holidays the patient was given a three-week con- 
valescent leave. 

On January 15, 1960, he was presented for evalua- 
tion at the amputee clinic. (This clinic is held once 
a week and is attended by the orthopedic s irgeons, 
physiatrists, physical and occupational therapists, 
and prosthetists. Its purpose is the evaluation of all 
amputees for prosthetic fitting. Prosthetic prescrip- 
tion and initial and final checkouts are accomplished 
in this clinic.) For the left above-knee amputation, 
a conventional prosthesis was prescribed, consisting 
of a quadrilateral wooden socket with a pelvic band, 
Bock knee, and SACH (solid ankle cushion heel) 
foot and ankle. For the right Symes stump a plastic 
laminated prosthesis with a SACH foot and ankle 
was prescribed (Fig. 1). 
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Ambulation aid. 


On February 4, both lower-extremity prostheses 
were delivered to the Physical Therapy Section. 
Gait training initiated, and carried out 
twice a day, each treatment period being increased 
daily according to the patient's tolerance. 


was was 


In deference to the extremely short above-knee 
stump, extensive time was devoted to developing 
balance, movement, and control of the above-knee 
prosthesis. With initial attempts to walk in parallel 
bars it became apparent that, lacking the ability 
to grasp the rails with his hooks, some special 
means of providing stability and security was neces- 
sary. This problem was solved by the use of a slid- 
ing bar that was fitted across the rails of the parallel 
bars and which could be grasped with the patient's 
hooks. To this bar, a built-up armrest was attached 
on the right side, permitting the patient to help 
support his body weight on the right elbow at a 
height which, in addition, tended to maintain a tall 
posture and eliminated stooping (Fig. 2). This 
device, which was constructed by the Occupational 
Therapy Section, proved to be invaluable during 
this relatively brief but important phase of training. 
An additional difficulty encountered at this time was 
a tendency for the short above-knee stump to slip 
out over the posterior wall of the socket as the 
patient progressed from stance to toe-off on the 
prosthesis. This ultimately was overcome by the 
attachment of an elastic gluteal strap between the 
pelvic band and the posterior aspect of the socket. 

By February 17, the was fitted 
wooden axillary crutches. ambulation 


with 
with 


patient 


When 


crutches was attempted, a threefold problem was 


encountered: (1) with the Dorrance hooks and bi- 
lateral upper-extremity prostheses, the patient was 
unable to maintain a secure grip on the crutches; 
(2) he was unable to use the crutches with shoulder 
depression; and (3) in the event of a fall, there 
was uncertainty as to whether he would be able to 
release and discard the crutches. This problem was 
presented to the Army Prosthetics Research Labora- 
tory, and they devised safety handgrips with a 
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Safety hand grips 


break-away mechanism which enabled the patient 
to press down and immediately release his hooks 
(Fig. 3). 

\ four-point gait was used until the patient felt 
secure and his balance improved. He was then 
taught the three-point gait, using the left above-knee 
prosthesis as the third point. A small amount of 
circumduction with the above-knee prosthesis was 
noted. After several unsuccessful attempts to correct 
this in training, it was decided to remove one quarter 
inch from the left above-knee prosthesis. The circum- 
duction was decreased. The patient made progress in 
sitting, standing, and in handling his crutches from 
these’ positions. He was taught to ascend and de- 
scend ramps. keeping his steps to a minimum size. 


Fic. 4. 


Climbing stairs. 
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Throughout his training period, the patient was 
well-motivated and displayed a tremendous amount 
of courage and stamina. His balance improved 
notably. On March 23, he was able to pick up his 
crutches from the floor. This was performed by tak- 
ing his weight on the Symes prosthesis, with the left 
above-knee prosthesis extended and leaning forward. 
The use of canes proved to be neither feasible nor 
safe. It was decided to use one crutch with the 
right prosthesis because it satisfactorily provided the 
stability the patient required. 

The fear of falling was obviously a problem. The 
patient had been instructed to block a fall with the 
right shoulder and buttock. A few mock trials were 
attempted. On March 25, while ambulating with 
the cane, the prosthetic knee buckled and he experi- 
enced his first true fall. He was able to roll over 
and back himself up to a chair in a sitting position. 
With his right elbow placed on the seat of a chair, 
he pulled his body up into a sitting position on the 
chair. This experience increased his confidence. 

He was taught to go upstairs sideways with the 
Symes prosthesis leading, using the left crutch. He 
leaned slightly forward and rested his right upper- 
extremity prosthesis on the railing (Fig. 4). He de- 
scended in much the same manner, leading with the 
left above-knee prosthesis and locking the knee se- 
curely. When rails were not available, he leaned his 
back against the wall and was able to ascend and 
descend by pushing his weight against the wall. 

His gait training outdoors was started on March 
28, and in a short time he was able to make his way 
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over mud ruts, sand, grass, small obstacles, and 
curbs. As one observer remarked, the only thing 
that he could not master was climbing a ladder. On 
April 5, he was able to walk 56 steps per minute on 
a level floor. 

On April 8, the patient was again seen in the 
amputee clinic when it was decided that he had 
received optimum benefit from training. Additional 
skill would come with time and practice. The pros- 
theses were sent to the brace shop to be finished. Ar- 
rangements were started for his return to Peru. It 
is anticipated that he will be employed at a hospital 
in administrative work and will also assist in the 
training of other amputees. 

The patient spent approximately two hours a day 
in physical therapy and two hours a day in occupa- 
tional therapy. His full gait-training period in 
physical therapy was 10 weeks. 


SUMMARY 


The case history of an adult, quadruple amputee 
has been presented. The various problems en- 
countered, and their solution, in the process of his 
physical rehabilitation have been presented. These 
emphasize the necessity for the cooperative efforts 
of the team approach as evidenced by the impor- 
tance of (1) surgically adequate stumps, (2) proper 
prosthetic prescription, fabrication, and fitting, (3) 
prosthetic training, and (4) a well-motivated, psy- 
chologically prepared patient. 
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Suggestions from the Field 


Two Temporary Braces 
For Adults 


James W. Barbero, B.S., 
and Otakar Machek, M.D. 


Many temporary braces and devices are described 
in the literature. In theory it would seem ideal 
to have a single adjustable brace that separates 
into independent long and short-leg components. 
However, this has been found impractical be- 
cause of the complexity of the mechanical ar- 
rangement and a resultant instability. Therefore. 
short long leg braces for adult 


separate and 


patients were devised. 


DescripTiION OF TEMPORARY SHORT-LEG BRACE 


The short-leg brace is a standard double-up- 
right Klenzac appliance with a split stirrup. A 
stainless steel rollerskate-like clamp is welded to 
each split stirrup so that toe-up is ten degrees. 
This clamp holds the brace to the shoe by means 
of a single adjustable screw which passes under 
the sole of the shoe immediately in front of the 
heel. The corresponding nut is soldered to the 
clamp to prevent its loss. Figures 1 and 2 show 
clamp measurements, expressed in centimeters 


fcm.!. 


Mr. Barbero is Chief Therapist at Lutheran Hospital, 
St. Louis, Missouri 
Dr. Machek is Medical Director of the Physical Therapy 


Department 


/ 


VA 
of shoe attachment. 


Bottom view 


The stirrups and uprights are 8.5 and 31.5 
cm., respectively. The total 40 cm. length is non- 
adjustable. The uprights are bowed slightly 
more than usual, increasing the distance between 
the uprights, so that the brace will fit right or 
left lees. The circumference of the calf band is 
22 cm. and the diameter is 11.2 em. 


Fic. 2. Side view of shoe attachment 


DESCRIPTION OF TEMPORARY ADJUSTABLI 
Lonc-Lec Brace 


The long-leg brace has two dependent com 
ponents: the first is a rigid knee cage, and the 
second is a short-leg brace without a calf band 
(Fig. 3). The rigid knee cage is 38 cm. long. 
The circumference of the thigh band is 28 em. 
and the diameter is 12 em. Calf-band measure- 
ments are the same as for the short-leg brace. 
The calf band pivots along its transverse axis 
so that it will conform to different shaped calves. 
The knee cage is also bowed slightly more than 
usual. 

The short-leg component has eight holes. 
eight millimeters apart, at the top of each up- 
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right. These holes fit over two sets of threaded 
posts five centimeters apart which are located 
on the knee cage uprights opposite the calf band. 
The eight holes of the short-leg component allow 
a total length variation of 4 cm. Four wing nuts 
are used to secure the drop-foot brace to the 
knee cage. 


SHOES 


We keep three sizes of surgical shoes in our 
department which are available to patients who 
have shoes unfit for bracing. Shoe sizes 5, 7, 
and 10 will fit the majority of adults. The 
surgical shoe works well because it is a leather 
high-top shoe that laces to the toes and fits 
easily on a swollen foot. 

The clamp will fit any oxford shoe that has at 
least a 1.5 cm. heel, a 6 cm. or higher instep, and 
a sole not more than 1.2 cm. thick. If a shoe does 
not meet these requirements, the brace will fit 
poorly and will strike the floor when the patient 
walks. A cardboard wedge, or other improvisa- 
tion, may sufficiently widen a narrow sole so that 
the clamp will fit. Temporary socks, for sanitary 
purposes, may be made from 3-inch stockinet 
(tubular type) cut to the proper length. 


ADDITIONAL ADJUSTMENTS 


Leather inserts are used to reduce the size 
of the calf and thigh bands. Insert size corres- 


ponds to the respective thigh or calf band and 
is held to the brace by a set of straps and buckles. 
A hand towel strapped behind the insert will re- 


duce the circumference further. A one-inch web- 
strap with a buckle may be used as an improvised 
T-strap to control ankle supination and prona- 
tion. 


COMMENT 


These temporary braces are effective for many 
reasons: 

1. The doctor and therapist have an oppor- 
tunity for realistic observation and evalua- 
tion because the support given by the tem- 
porary brace resembles that of a permanent 
brace. 
2. Debilitation due to bed rest is minimized 
because the patient can begin early standing 
and ambulation. 
3. The danger of injury is reduced because 
of more adequate leg support. 
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Fic. 3. Long-leg brace. 


4. Temporary bracing will spare the pa- 
tient the expense of a permanent brace if 
his recovery is rapid. 

5. The immediate availability of a tem- 
porary brace shortens the training period. 
6. This brace helpe patient-acceptance of a 
permanent brace. 

The braces have been successfully fitted on 
many patients by using the previously described 
adjustable features. Though we use our braces 
most frequently on hemiplegic patients, there is 
no reason to limit the use to this type of patient. 
The fact that the temporary brace alignment is 
not perfect may be a blessing in disguise. Ob- 
viously it is more difficult to walk with a tem- 
porary brace made to adjust to many patients 
than it is to walk with a custom made appliance. 
A patient will notice improvement of gait, stabil- 
ity, and comfort when he uses his own permanent 
brace. This is much the same principle that a 
ball player employs when he swings several bats 
before selecting one for batting. 

ACKNOWLEDGEMENT: The authors wish to thank the 


B & H Orthopaedic Appliance Company for their sug- 
gestions and cooperation in developing these braces. 
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Editorial 


We Are Forty 


i proverbial expression “Life begins at forty” should have significance 
to us, for our Association will be celebrating its fortieth birthday during 1961. 

On January 15, 1921, a group of young women, who had been known as 
Reconstruction Aides during World War I. and physicians with whom they 
had served, met for supper at Keen’s English Chop House (still in existence) 
in New York City. For two years there had been an increasing interest among 
the Reconstruction Aides in various sections of the country to continue the 
ties which they had during their training and service for the restoration of 
the war injured. With the encouragement of the physicians and the enthusiasm 
of the Reconstruction Aides, the decision to form a national organization 
was made that night. During the next few weeks a constitution was drawn 
up, and letters were circulated for ratifying the constitution and electing 
officers. The objectives of the organization were forthright in expressing 
the following: 

“The purpose of this Association shall be to establish and maintain a professional 
and scientific standard for those engaged in the profession of physical therapeutics; to 
increase efficiency among its members by encouraging them in advanced study; to dis- 
seminate information by the distribution of medical literature and articles of professional 
interest; to make available efficiently trained women to the medical profession; and to 
sustain social fellowship and intercourse upon grounds of mutual interest.” 

In three months, the first issue of the P. T. Review was published; and 
by the end of the year 274 persons in 31 states and the District of Columbia 
had ratified the Constitution and become members. These former Aides became 
known as our Charter members; and the physicians who had encouraged the 
new organization were among the jirst Honorary members. 

The handwritten minutes of the Executive Committee meetings during the 
early years of the Association reflect the sincerity of the founders, as well 
as their vision and anticipations for the future of a profession dedicated to 
serving the patient well in his physical restoration. Committees on Education, 
Legislation, and a Vocational Bureau were formed, and an Editor and Manager 
of the Review were appointed, evidence of the new association’s fanction as a 
professional organization. Although our Bylaws have been amended and our 
Code of Ethics reinforced during the intervening years, the principles originally 
set forth by the Charter members still prevail. 
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Through the vears nearly 14,000 physical ther- 
apists have been members of the Association. 
The early issues of the Review carried announce- 
ments of four courses in physical therapy; and 
now, at the beginning of 1961, there are forty 
schools offering approved courses in physical 
therapy. In 1921 only one state, Pennsylvania, 
had legal regulation of the practice of physical 
therapists, whereas today practice is regulated in 
36 states. 

The first annual meeting was held in 1922: 
and annual conferences, including business and 


held 


Seminars, 


scientific sessions. have been 
but that 


and Workshops for increasing knowledge and 


every year 


two since time. Institutes. 


improving performance have been sponsored or 


co-sponsored by the Association, either in con- 
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junction with Annual Conference or by state 


or region. Numerous committees have been 


formed to establish and maintain standards, 
to study and solve problems, and to initiate 
projects and programs which affect the maturing 
of the profession. 

Some of the problems that are confronting us 


forty We 


can benefit by the experience of the past and 


today were recognized years ago. 
the courage exemplified by our forebears. As 
we begin a new year, our fortieth as an Associa- 


tion, may we move forward with wisdom and 
integrity as individuals and as a group in en- 
riching the life of our profession and fulfilling 


our responsibilities in serving mankind. 


Lucy 


Executive Director 


Adaptation: Passive or Dynamic? 


Tike outstanding 


change. 


characteristic of our time is 
A ferment of activity is taking place in 
social, political, artistic, economic, and scientific 
Catalysts of change, as we all know, are 
such factors as the rise in population, improved 


areas. 


communications media, and widespread use of 
research technics in many fields. No matter in 
which direction we look, we find the world is 
not standing still. 

Our own field of physical therapy has been 
affected by many developments in recent years. 
Among these have been basic changes in em- 
phasis in patient care. For example, attention is 
being focused more sharply on physical treat- 
ment of disabilities of the central nervous sys- 
tem, with exploration of technics for influencing 
motor control through body position and sensory 
input mechanisms. The number of poliomyelitis 
patients has declined with the successful use of 
vaccines. Developments in the electronics field 
have led to new types of apparatus for use in 
treatment and research. The impetus of the 
second World War, with spreading concepts of 
the “team approach” and comprehensive patient 
care, has been an important factor. A new 
medical specialty group has emerged whose in- 
terests in patient care are in many ways close 
to those of the physical therapist. New atten- 
tion on the political scene to the medical needs 


of elderly persons will no doubt lead to further 
changes in patterns of patient care in the future. 

What does all this mean to us as individual 
physical therapists? Simply this: We each have 
a professional duty to keep abreast of develop- 
ments affecting our work. Much has been said 
and must continue to be said about professional- 
ism and professional status. These begin with 
the responsibility of the individual member to 
do his best job, to practice ethically, and to keep 
informed. Not only the clinical fields of medicine 
but the related basic sciences are undergoing 
radical change. Dr. Harrison’s articles in this 
issue of the Physical Therapy Review afford us a 
fine opportunity to survey current material in 
the field of anatomy, where new tools for re- 
search, such as the electron microscope, have 
become available. As advances are made in 
basic and clinical sciences, pertinent material 
must be identified and effectively integrated 
wherever applicable to physical therapy. Only 
in this way can the field be strengthened. 

As medical education itself is undergoing 
consistant revision to keep pace with new de- 
velopments in patient care, we must be alert to 
changing needs in the training of physical ther- 
apy students. An excellent approach to exploring 
ways in which the physical therapist can best 
serve the patient and the physician is being made 
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in one of our teaching centers. Here, experienced 
physical therapists have been assigned on a 
full-time basis to pediatric, surgical and medical 
departments with the object of seeking out means 
by which the physical therapist can be most 
helpful in current treatment programs of these 
medical specialties. 

A recent journal article, dealing with the po- 
litical scene, stated: “The law of life is change. 
and adaptation is the condition of survival.” 
This need not be interpreted as “passive” adap- 
tation, in which we merely make the best of 
difficulties or discouragements and somehow 
move around them. Adaptive change can be 
dynamic and progressive if we look to the 
future and take the trouble to think about where 
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we should be going, as individuals and as a 
group. We must continue to observe. to read, 
to learn, to explore, and to question. As indi- 
viduals and as a group, we must do our utmost 
to grow, to meet our professional responsibili- 
ties—in short, to assure that our adaptation to 
the changing trends in medical care will be in 
the direction of progress, with optimum use of 
our training and abilities in the care of patients 
and in the development of our field. 


Marian Pu.D. 
Associate Professor, Division of Physical Therapy 


Assistant Professor, Department of Anatomy 


Stanford University 
Stanford, California 


Letters 


Dear Editor: 


Re: “A Clinical Evaluation of Ultrasound by 
Use of a Placebo Technic,” by Michael 
P. Roman (Physical Therapy Review, 
September, 1960). 


Not all of us can write like Hemingway or 
even compile a report with brilliance and tech- 
nical clarity, hence, I shall not dwell on Mr. 
Roman’s literary skill; but I cannot refrain from 
commenting on his report, as a study in general, 
and on your acceptance of his article for publica- 
tion. 

One of the most basic factors in any research 
project is the existence of a control group, or two 
groups, identical in all aspects save one—that 
to be tested. In choosing his methods of com- 
parison, Mr. Roman introduces so many vari- 
ables, I do not see how he could possibly expect 
anything resembling a result that one might 
describe as “accurate.” The most outstanding 
violation is the use of other modalities—moist 
heat and therapeutic exercise, no less! —effective 
means of treatment in their own right, not to 
mention massage. This, in addiuon to a fact 
usually understood in cases dealing with human 
complaints, i.e., not only are two individuals dif- 
ferent, even with the same complaint, disease, or 
illness, but the disease or condition will also, 
differ, as will a person’s reaction and evaluation 
of it. If this is not enough to complicate the 
intended comparison, we have the additional dif- 
ferences in reactions of individuals to various 
methods of treatment. How then does the author 
expect to prove a point to an intelligent, profes- 
sional audience by using as confused a presenta- 
tion as is published. 

This paper is supposed to evaluate the ef- 
fectiveness of ultrasound technics as compared to 


that of placebo. I do not believe it came any- 
where near accomplishing this purpose. 


Sincerely, 

DonaLp SHECHTMAN 
1161 Shakespeare Ave., 
Bronx 52, N.Y. 


Dear Mr. Shechtman: 


In reply to your letter which was directed to 
the Editor of the Physical Therapy Review, con- 
cerning the article entitled “A Clinical Evalua- 
tion of Ultrasound by Use of a Placebo Technic,” 
I submit this rebuttal. As the name implies, this 
paper discussed the therapeutic aspects of ultra- 
sound on a clinical basis. Since ultrasound is 
most often used in conjunction with other modali- 
ties, I felt more than justified in including these 
modalities in this study. The other point men- 
tioned in your letter concerning the subjectivity 
“in cases dealing with human complaints” was 
corroborated in my article. 

Finally, you stated that “this paper is supposed 
to evaluate the effectiveness of ultrasound tech- 
nic as compared to that of placebo,” when the 
stated purpose of this paper was to “provide a 
subjective evaluation of the therapeutic effective- 
ness of ultrasound in the treatment of three 
conditions.” The original purpose for undertak- 
ing this study was to stimulate constructive 
criticism of the therapeutic value of ultrasound 
in clinical situations. If I may consider your let- 
ter as one example of stimulated thinking, then 
I believe it is safe to say that my paper accom- 
plished its purposes. 


Sincerely yours, 


P. Roman 
Clinic Administrator, 
Montgomery County Association 
for Physically Handicapped Children 
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Association News 


Elsie R. Allis, of Springfield. Massachusetts, 
died in late August 1960. Miss Allis, a graduate 
of the Harvard Courses in physical therapy, be- 
came an APTA member in 1933. She was most 
recently on the staff of the Monson State Hos- 
pital, Palmer, Massachusetts. Miss Allis had 
always been a member of the Massachusetts 
Chapter, and at the time of her death resided in 
the Chapter’s Western District. 


Report of the Nominating Committee 


The Nominating Committee met in the Na- 
tional Office on November 30, December 1 and 
2, 1960, to select a slate of candide'es to fill the 
offices of President, Ist Vice-President, 2nd Vice- 
President, Secretary, Treasurer, four Directors, 
and one member of the Nominating Committee. 
Election for these offices will be held during the 
Annual Conference in Chicago, July 2—7, 1961. 

Previous to the meeting, chapter, districts, 
and individual members had submitted 146 
names of persons to fill these offices. Thirty-nine 
were recommended for more than one office. 
Consent to serve was received from 95 persons, 
29 declined, and 22 did not answer. 

It is regrettable that of 108 component units 
(57 chapters and 51 districts) only 21 chapters 
and 16 districts submitted names. It is the privi- 
lege and responsibility of members through their 
chapters and districts to suggest the names of 
competent persons for consideration. It is the 
hope of the Nominating Committee that every 
effort be made to maintain and increase the in- 
terest of the chapters and districts to exercise 
this privilege. 

The Committee gave serious consideration to 
a number of factors in considering and select- 
ing the slate. These factors were qualifications 
of the individual for a specific office and parti- 
cipation in professional activities at Chapter, 
District, and National levels. To provide bal- 
anced representation, consideration was given 
to distribution of the membership geographically, 
to the size of chapters, and to the fields of phys- 
ical therapy employment. In order to give fair 
consideration to these factors, the Nominating 


Committee must rely principally upon the infor- 
mation received on the recommendation and bio- 
graphical forms. There were times when the in- 
formation was inadequate, and the Committee 
appreciated the opportunity to meet in the Na- 
tional Office where information on candidates 
was readily available in the files. 


CANDIDATES FOR ELECTION: 1961-1964 


President: 
Sarah W. Bassett, Boston, Mass. 
Mary E. Kolb, Leetsdale, Pa. 
First Vice-President: 
Jean Bailey, Milwaukee, Wis. 
Dorothy Page, Albany, N. Y. 
Second Vice-President: 
James Bauer, Storrs, Conn. 
Frances Ekstam, Indianapolis, Ind. 
Secretary: 
Anna Janett, San Leandro, Calif. 
Margaret Moore, Chapel Hill, N. C. 
Treasurer: 
Anthony DeRosa, White Plains, N. Y. 
Robert Hickok, St. Louis, Mo. 
Directors: 
Majorie Ionta, North Weymouth, Mass. 
Mary Lawrence, Phoenixville, Pa. 
Gladdes Neff, Long Beach, Calif. 
Thelma Pedersen, Norman, Okla. 
Wayne Perdue, Omaha, Neb. 
Kathryn Phillips, Warm Springs, Ga. 
Edward Rathjen, San Jose, Calif. 
Ruth Thvedt, Minneapolis, Minn. 
Nominating Committee: 


Alma Maga, Chicago, III. 
Mildred Wood, Chapel Hill, N. C. 
(after Sept. 1, Lexington, Ky.) 


Nominating Committee: 
Dorothy Baethke 

Lloyd Hanson 

Lorraine Paulson 
Virginia Wilson 

Ruby Decker, Chairman 


Members’ Publications 


John Metz, District Nursing Association of 
Northern Westchester, New York, is co-author 
with Edward F. Delagi, M.D., and others, of an 
article entitled “Rehabilitation of the Home- 
bound in a Semi-Rural Area,” published in the 
Journal of Chronic Diseases, November 1960. 
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Chapter News 


Arizona 


The premier newsletter reports that “Maintain- 
ing Professional Leadership” was the October 
meeting topic. 


Massachusetts 


The surgical aspects of chemopallidectomy and 
the postoperative treatment of patients who have 
received the procedure were discussed by two 
physicians at the November Chapter meeting. 
Later in the month the Fall institute considered 
the subject of “Hips.” 

\ lecturer on education presented “Introduc- 
tion to Psychosomatic Medicine” at the Decem- 
ber Chapter meeting. 


New York—Greater New York District 


Included in coming events for the District are 
two sessions on administrative problems in phys- 
ical therapy. 
cussion: the 
Legislation. and Insurance.” 


One session will be a panel dis- 


second session is entitled “Tax. 


Northern California 


According to a newsletter item, members are 
requested to show the APTA membership card 
when registering at the Chapter meetings. 


Pennsylvania 


A “Pennsylvania Parade” article enumerates 
the Chapter’s distinguished members as eight 
Life. two Associate, and two Honorary members. 
Other newsletter items include: listing of Chap- 
ter and District officers, report of the Conference 
Chairman, report of the Public Laws Committee. 
and information reply-forn: for the new directory 
to be entitled “Membership Guide.” 


Tennessee—Middle District 


Dr. Lloyd M. Dunn, Coordinator of Special 
Education, Peabody College, Nashville, was the 
speaker at a District meeting. Recent research in 
the area of mental retardation was the subject 
of his presentation. 


Texas 


The dates of February 25-26, 1960, have been 
set for an institute on motor integration to be 
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held in Galveston. Members of the teaching staff 
of the University of Texas Medical Branch and 
physical therapists will discuss: afferent stimuli 
to facilitate or inhibit motor activity; indirect 
training to facilitate motor activity; proprio- 
ceptive neuromuscular facilitation; and equili- 
bratory reflexes in the treatment of cerebral 
palsy. 


Wisconsin 


The subject of conversion hysteria and malin- 
gering was discussed by a psychiatrist at the 
November Chapter meeting. 


Marriages 


Susan K. Babcock, of Milwaukee, Wis., now Mrs. Susan 
B. Sepic, Milwaukee. 

Carlotta Baron, of Chicago, IIL, 
Hoffman, Berwyn, III. 

Sara J. Bedini, of Chapel Hill, N.C., to John W. Weaver, 
( hapel Hill. 

Alice Bredehoft, of Kansas City, 
Buford, Kansas City. 

Myrtis Brewer, of Erie, Pa., 
ville, Wis. 

Kathleen Costello, of Long Beach, 
Kathleen C. Garrity, Long Beach 
Elizabeth Dennis, of Springfield, Mo.. now Mrs. Eliza- 

beth D. Mack, Springfield. 
Joan Foster, of Montpelier, Vt.. now 
Welch, Montpelier. 
Shirley J. Francis, of 
Anderson, Balboa. 
Elaine J. Green, of Grand Rapids, Mich., now 
Elaine G. Seymour, Honolulu, Hawaii. 

Kristin Hallvardsdottir, of Bridgeport, Conn., to Harry 
Engel. Agaua, Guam, M.P. 

Nancye Hertnick, of Rock Island, IIL, 
H. Dawley, Moline, Il. 

Amitta M. Holland, of Vallejo, 
Seebode, Murphys, Calif 

Sandra R. Holland, of New York, N. Y., to 
Margolis, New Bedford, Mass. 

Ellynmae Hottenstine, of Biloxi, 
Hamilton, Elk City, Okla. 

Dorothy E. Lueke, of Palm Springs, Calif, to Frank L. 
Demond, Balboa, Calif. 

Phyllis Mader, of Baltimore, Md., to Gary G. Schiller, 
Cumberland, Md. 

Catherine M. McCauley, of Collingdale, Pa.. 
J. Daleourt, Collingdale, Pa. 

Lena MecGaha, of Knoxville, Tenn, now Mrs. Lena M. 
Brake. Knoxville, Tenn. 

Barbara A. Poole, of Pennington, N.J.. now Mrs. Barbara 
P. Rozema, Chicago, Ill. 

Unni Sather, of Honolulu, Hawaii, now Mrs. Unni S. 
Dahlstrom, Honolulu 

Nancy J. Smith, of Detroit, Mich., now Mrs. Nancy S. 
Malpass, Albany, N.Y. 

Suzanne Sublette, of Los Angeles, Calif... now 
Suzanne S. Coomes, Los Angeles. 

Sally Turner, of Raytown, Mo., 
Crawford, Houston, Texas 


now Mrs. Carlotta B. 
Mo., to James W. 
to John S. Banta, Kellners- 
Calif.. now Mrs. 
Mrs. Joan F. 


Balboa, C.Z., to Carroll F. 


Mrs. 


now Mrs. Nan ve 
Calif.. to Frank F. 
Fredric 


Miss., to Peter L. 


to Gerard 


Mrs 


now Mrs. Sally T. 
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New Student Members 


College of Medical Evangelists 


W. Lee Charboneau 
Barbara L. Evans 


Rodger E. Hirst 


Eva J. King 
Matthias Krebelder 
Floyd L. Shephard 


Linda R. Walker 


D. T. Watson School 


Sally J. Andrews 

Lee V. Beatty 
Anthony A. Borinsky 
John D. Bowles 
Charles G. Branz 

Mi hael G. Brown 
Charles M. Byers 
Margaret M. Cramer 
Nancy M. Curran 
Dian Darby 

Donald M. DeBald 
Anthony Develli 
Myra L. Fauly 
Charles D. Gerald 
Homer L. Greene 
George G. Hazlett 
Carl B. Henderson 


Carole S. Perelson 


Nancy J. Himmer 
Howard E. Holland 
Jean C. Ketterer 
Jean A. Kohlhaas 
Ann E. Liebschner 
Sally K. Lovell 
Elizabeth J. McMahon 
Carla M. Miller 

Lois A. Miller 
Roland F. Selby 
Raymond S. Serne 
Hannah S. Stapler 
Joanna Stipanovich 
Patricia B. Strott 
Marvella Webster 
Marguerite M. Wells 
Judith A. Young 


Ithaca College 


Gail A. Silverthorn 


Varquette University 


Judith A. Krison 


Vedical College of Virginia 


Helen N. Alexion 
Mary D. Blanton 
Silas A. Butler, Jr. 
Anna C. Collier 
Gloria B. Ford 

sill J. Harrington 
Linda J. Harwell 
Jack L. E. Hines 
Fran es A. Hughes 
Elizabeth E. Merrells 
Ann H. Moloney 


Neu 


Philip A. Greenblatt 
Richard B. Morone 


Harvey A. Moran, Jr. 
Carol M. O’Brien 
Elizabeth Shannon 
Judith E. Staley 
Noralie F. Stark 
Martha Suter 
Ann G. Sykes 
Nancy O. Tanner 
Mark K. Wenzel 
Cora E. Wood 
Grace E. Yoder 


York University 


Helen M. Strier 
Joyce L. Thomas 


Carol S. Weiner 


St. Louis 


Mary C. Barnett 
Carol E. Driscoll 
Judith A. Foppe 
Brenda Frese 

Carol A. Gutterman 


Stanford 


Alicia Ballentine 


University 


Marlene A. Heywood 
Susan C. Meyers 


Sr. Mary Aquinas Lyons 


Michael W. Whelan 
Ellen M. Wimberg 


University 


Barbara Carter 


University of Connecticut 


Doris A. Brownlee Virginia Langhorst 
Ruth I. Chastney Joyce E. Marcustre 
Patricia A. Cleary Janet A. McNeill 
Jean S. Davidson Marie C. Melluzzo 
Susan K. Drake Nancy L. Oliver 
Bille C. Duch Phyllis E. Oliver 
Carol Edson Majbritt V. Peterson 
Mary E. Egan Anne T. Pillsbury 
Maretta G. Fessenden Dorothy A, Reall 
Janis Gregors Carol E. Sawyer 
Dawn Huestis Nancie E. Shuman 
Nancy L. Johnson Marilyn L. Symes 
Marilyn A. Koval Grace M. Whitehead 
Diane R. Lacount Carol L. Wilson 
Barbara A. Woodward 


University of Southern California 


helle Bruc ker 
Kenneth J. Burton 
Joan E. Henderson 


Alan L. Hinds 


Doris E. Lyons 
John R. Matthews 
Wanita Pinnell 
Brenda H. Quortop 
Ayesha M. Hussain Sharon A. Ryan 
Kay Kennedy Armi Sarcoian 
Frances J. Krebs David A. Shields 
Ellen M. Levand Wayne W. Smith 
Dennis L. Stahl 


University of Wisconsin 


Karen R. Vance 
Karen G. Wenger 


Emily J. Gilley 


Washington University 


Margaret J. Singh 
Helen L. Thompson 
B. Renee Tweddle 


Carole L. Coleman 
Johanna I. McElwee 
Linda B. Shannon 


Physical Therapy Fund, Inc. 
Announces Grant Award 


The Board of Directors of the Physical Ther- 
apy Fund, Inc., is pleased to announce a grant 
award to the University of Pittsburgh School of 
Medicine to assist in a study of the effectiveness 
of various sensory stimuli in promoting muscular 
activity. The study is to be conducted in the 
Department of Physiology and Pharmacology 
under the direction of Leonard H. Cohen, Ph.D., 
Assistant Professor of Physiology, with the prin- 
cipal investigations by Helen Hislop, Ph.D.. Re- 
search Associate of Physiology and Pharmacol- 
ogy. This is the fourth grant award announced 
by the Physical Therapy Fund, Inc. 

The Physical Therapy Fund, Inc.. a tax- 
exempt organization, was founded in 1957 with 
the purpose of providing funds to advance the 
art and science of physical therapy. Physical 
therapists and their friends have been consistent 
contributors to this fund. 
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PRESENT 


Chicago July 2-7 The Palmer House 
40th 


Illinois Chapter 
of the 
American Physical Therapy Association 
cordially invites 
you 
to attend the 
38th Annual Conference 
of the 


American Physical Therapy Association 
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The Palmer House, Chicago 
July 2-7, 1961 
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Rehabilitation and 90 Years 


Many histories of Chicago often begin with 
the “Great Fire” of October 9, 1871. Where the 
fire started is clear: how it started, no one knows. 
The story commonly told is that Mrs. O'Leary, 
who occupied a house at Jefferson and De- 
Koven, often milked her cows by lamplight. At 
any rate, the fire department found an over- 
turned kerosene lamp in the ashes of the stable 
and there is little doubt that the fire began there. 
The loss of property was estimated at $2,000,000. 
The fire destroyed a third of the city (about 
18,000 buildings): and 100,000 homeless were 
aided by relief which poured in from all sides. 
New buildings, better than the old, soon went 
up: and one of the first large construction proj- 
ects was the exposition building on the Lake 
Front where the Art Institute now stands. 

Important events in Chicago in the 80's and 
90's were the introduction of electricity in the 
form of light and telephone service, operation 
of the first cable car, the completion of the first 
Board of Trade building. and Hull House. 
founded by Jane Addams. 

As the 400th anniversary of the discovery 
of America approached, the idea of celebrating 
with a great exposition took hold of the Amer- 
ican people. The World Columbian Exposition 
took place in Chicago during the summer of 
1893. The site chosen was Jackson Park, on the 
Lake Front. Over 27,000,000 people enjoyed a 
midway which highlighted reproductions of for- 
eign villages, performances by Buffalo Bill and 
his Indians, and “Little Egypt.” the hootchy- 
kootchy dancer, in the Midway’s Streets of Cairo. 
The Ferris wheel was seen for the first time in 
America and proved a crowd favorite. 

For a few years after the Fair, the city had 
its share of the Nation’s financial troubles. 
Labor unrest broke out in two great strikes: 
the Pullman shop strike and the railroad walk- 
out. Meanwhile, fortunes were crumbling and 
unemployment darkened the urban picture. But 
presently the clouds lifted and the new century 
came in to find Chicago ambitious for improve- 
ment. Notable events indicating this were: 1900, 
opening of the Drainage Canal; 1901, operation 
of electric railroads; 1906, first electric surface- 
The 38th Annual Conference Masthead on page 52, 
depicting the “Past, Present, and Future,” was designed 
by Theodore M. Conde, Hospitalman Third Class, Medi- 
eal Illustrator Technician, U. S. Naval Hospital, Great 
Lakes, Illinois. The Illinois Chapter, APTA, and the 
Review are grateful for this contribution. 
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The Old Water Tower, sedate landmark of 
Chicago’s near North side, survived the Great 
Fire of 1871 when 17,000 buildings were destroyed 
and 100,000 people were made homeless. Aid 
poured in from all sides to help the people to 
rehabilitate their city. 
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cars operated on Clark Street; 1908, elevation 
of 947 miles of railway tracks entering the city: 
1916, Navy Pier completed; 1918, first air mail 
arrived; 1927, Municipal Airport opened; and 
1933 and 1934 saw the realization of A Century 
of Progress Exposition, featuring a theme of 
applied sciences which lured almost thirty-nine 
million admissions in two years. 

Following World War I, industry, stimulated 
by the demands of the war, boosted the city to 
the forefront in the international march of 
progress. Chicago. already a leading city in the 
production of steel, railroads, and in the meat 
packing industry, began its development as a 
great medical center, utilizing a network of city 
hospitals and research laboratories. Chicago's 
popularity increased as a convention city for 
professional groups and national political parties. 

W. J. Showalter. former editor of National 
Geographic Magazine, has characterized Chicago 
as a city “situated in the very heart of the world’s 
most fertile and prosperous valley, at the natural 
crossroads between the industrial East and the 
agricultural West, the ore-producing North, and 
the cotton-growing South. Possessing the cheap- 
est water transportation on earth and the finest 
railway facilities in the world. it was inevitable 
that Chicago should grow: and it is equally 
inevitable that it will continue to grow.” 

With 27.000.000 admissions to the celebration 
of our country’s discovery in 1893, 20 per cent 
of the total population was represented. Illinois 
Chapter looks forward to being host to the 
APTA’s 40th Anniversary celebration in Chi- 
cago, and hopes that more than 20 per cent of 
the total physical therapy population will be 
present for the exposition the Chapter is plan- 
ning. Illinois Chapter is not to be outdone by 
the planning committee of the Columbian Ex- 
position. There won't be a Ferris wheel, but 
vour wheels must turn toward Chicago—to The 
Palmer House—on State Street! 


Original Papers for Conference 


Members of the Association who have been 
working on special projects related to physical 
therapy procedures—research, clinical or labor- 
atory; reviewing results achieved with a group 
of patients; adaptation or application of new 
methods of treatment: or any other subject which 
will advance the profession—should plan now to 
report their work in Chicago next July. 
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Two copies of manuscript, typed (double 
spaced), should be submitted to Dorothy E. Voss, 
Editor in Chief, Physical Therapy Review, by 
Apr. 1, 1961. The Review Editorial Board will 
select papers to be read by members and has the 
prerogative of publishing those papers selected. 
Members will be notified of the Board’s decision 
not later than April 25. 


Professional Advancement Day 
July 3, 1961 


In keeping with and in recognition of the 
Association’s 40th Anniversary, Monday. July 3, 
will be devoted to various activities which serve 
to advance physical therapy as a_ profession. 
Every member will find a portion of the program 
of importance to him. 

Beginning at 9:30 a.m. a panel of members of 
the Board of Directors will briefly point up 
several ways in which we must work to promote 
our profession and to develop ourselves as pro- 
fessional persons. The subjects of concern will 
be standards of practice. continuing education, 
research, legislation. and state registration. 

Following the panel presentation, group meet- 
ings for further discussion of the topics in- 
troduced by Board members will be held from 
10:30 a.m. until 12:00 noon. For several years, 
Monday morning froup meetings have provided 
for those interested in research, for Chapter 
representatives who work on legislative programs, 
and for members serving on State Examining 
Boards and Committees. These meetings will be 
somewhat shorter than in previous vears. but will 
he no less interesting. Two new topics—continu- 
ing education and standards of practice will per- 
mit members to gather information on these 
areas of vital concern to the profession. 

\ highlight of the day will take the form of 
a luncheon in honor of Charter members of the 
\ssociation. This will be an opportunity for 
every member to enjoy the presence and inspira- 
tion of the founding members and past leaders 
who can be with us. 

The afternoon session will begin with the neces- 
sary and usual formalities followed by two 
speeches of note—a review of our past accom- 
plishments, and our anticipations for the future. 

Professional Advancement Day will be a 
momentous occasion for the Association. for the 
profession, and for you! 
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Something for Everyone in 1961 


Are you interested in new approaches to old 
problems—and to new problems? Do you feel 
uninformed on the economic aspects of care 
after a patient has left the hospital? Is your 
background adequate to understanding the be- 
havior of the aged person and the aging process? 
Have you wondered why certain patients respond 
poorly to treatment? Is the parent of the child 
a greater problem to you than is his handicapped 
child? Do you fully understand the whiplash 
type of injury? If you need answers to some of 
these questions along with information on many 
other subjects, you must come to Chicago. 

The Conference Program Committee met in 
Chicago. November 10-12, 1960, and planned 
twelve scientific sessions of interest to all physic al 
therapists. The Committee kept in mind the 
many interests and varied situations in which 
physical therapists find themselves—hospitals, 
rehabilitation centers. home care 
grams, and out-patient centers. The needs of the 
physical therapist who treats children, the one 
who treats adult patients who will return to pro- 
ductivity at home or at work, the therapist who 
serves in the Armed Forces, and the therapist 
who cares for the aged and the chronically ill 
were considered. 

During the 38th Annual Conference, physi- 
cians, physical therapists. and others will present 
an integrated program on after-hospital care. 
What kinds of programs are available? Which 
patients will benefit most from a certain pro- 
gram? What factors—economic and sociologic 

demand consideration ? Does the cost of care 
prohibit the patient from 
therapy? Or, can those responsible afford not 
to provide for physical therapy? 

Specifically, the first session will include a 
presentation on The Essentials and Objectives of 
After-Care Programs followed by a panel of 
three persons who will programs for 
the pediatric patient, the employable adult pa- 
tient, and the geriatric patient. 

The second. third. and fourth scientific meet- 


schools. pro- 


receiving physical 


discuss 


ings will entail three concurrent sessions. On 
each of three days, one session will be devoted 
to the pediatric patient, one to the adult patient, 
and one to the aged patient. Thus, physical ther- 
apists may concentrate on and receive informa- 
tion according to their special interests. Several 
physical therapists will present various ap- 
proaches to the treatment of specific conditions. 

Subjects devoted to the pediatric patient in- 
clude: causes of birth defects; cerebral palsy; 
congenital amputations; and medical conditions, 
including asthma and cystic fibrosis. Physical 
therapy in schools for the handicapped and 
behavior of the handicapped child will also be 
discussed. 

The adult patients of concern will be those 
injured in trafic accidents who have suffered 
minor injuries. Special emphasis will be placed 
on injuries to the elbow and the neck. One en- 
tire morning will be given to whiplash injuries, 
with related anatomy and resultant pathology 
preceding discussion of treatment 
by physical therapists. Behavioral 
accidents and psychologic reactions to injury 


pre edures 
causes of 


will be topics for another session. 

With nationwide concern for the care of the 
aged and _ elderly need of medical 
care, physical therapists, too, are increasingly 


persons in 


interested in how best to serve this group of 
patients. The aging process—physiologic and be- 
havioral aspects—deserve and will receive atten- 
tion during one session. Treatment of patients 
who have hip fractures, cerebral vascular acci- 
dents, other circulatory problems, and osteopo- 
rosis of the spine will be presented. Various 
“homes” for the geriatric patient with the fam 
ily’s home as one, bear discussion in terms of 
physical therapy services. 

\ general session will close the program—the 
topic—who belongs where—and the cost of 
care. What is said on these subjects should 
assist physical therapists to aid in community 
planning for and the establishment of adequate 
physical therapy services for patients of all ages. 
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Index to Current Literature 


ADMINISTRATION 

Staff Evaluations: A Key to More Effective Perform- 
ance. Earl W. Wolfe. J. Rehab., 26:19, July-August 
1960 


AMPUTATIONS 

The {bove-Knee {mputee. Alvin 
M. & S., 29:422-426, September 1960 

Prosthetic Replacements for the Partial Hand 
Robert G. 17 hompson. Indust. M. & S., 
September 1960 


Slipijan. Indust. 
{mputee 
29 :399-404, 


ARTHRITIS 

Degenerative Arthritis of Lumbar Intervertebral Joints 
A Clinical Study. J. C. Wilson. Am. J. Surg. 100:313, 
322, August 1960 


BURNS 

Ice Water as 
Shulman. J 
1960 

Primary Excision and Grafting of Large Burns. Douglas 
Jackson, Elizabeth Topley, J. S. ¢ and E. J. 


lowburg. Ann. Surg., 152:167-189, 1960 


Alex G. 
August 26, 


Primary Treatment of Burns. 
Am. M. Ass., 173:1916-1919, 


\ugust 


Cystic Fisrosis 
Cystic Fibrosis ot the 
Willard Abrahams. 


260, August 1960 


Robert Trever and 


Arch. Int. M., 106:253- 


Pancreas 


A.M.A. 


Gait 

Apraxia of Gait: A Clinicophysiological Study. John S. 
Meyer and David W. Barron. Brain, 83:261-284, June 
1960 


GERIATRICS 

Communication Problems of the Geriatric Patient. At- 
wood Hudson J. peer h & Hearing Disord., 25:238- 
248, August 1960 

Fractures of the Aged. 
Ashby Grantham. 
1960 

Rewards of a Homespun Geriatric Program. John Brice 
Plass and John F. Lazarony. J. Am. Geriat. Soc., 
§:628-631, August 1960 


Frank E. Stinchfield and S. 
Geriatrics, 15:623-629, September 


NEUROLOGY 


Value of Equivocal Signs in Neurological Disorders. 
M. A. Kennard. Neurology, 10:753-764, August 1960 


OpsTerTrics 


Physiotherapy in Pregnancy and Labour. G. Harding 
Brazier. Physiotherapy, 46:231-232, August 1960 


ORTHOPEDICS 

Exercise Board for Injured Hands. Carl A. Dicksa. In- 
dust. M. & S., 29:389-342, August 1960 

Fractures of the Hip: Immediate Versus Delayed Treat- 
ment. P. F. McGoey and John Evans. Canad. M. 
Ass. J., 83:260-363, August 6, 1960 

Selection of Wheelchairs: Siandard Universal Models. 
Edward Lowman and Howard Rusk. Postgrad. M., 
28:195, September 1960 


Sports Injuries in Persons over 30 Years of Age. Daniel 
H. Levinthal. Postgrad. M., 28:121-129, August 1960 

Pressure Caudal Anesthesia and Back Manipulation. J. 
Harold Brown. Northwest M., 59:905-909, July 1960 

The Shoulder. W. A. L. 
Thompson. Acad. M., 36:501-509, 
August 1960 


Frozen 


York 


Components of the 


Bull. N. 


PEDIATRICS 

duscultation of the Heart in Injants and Children. 
Robert F. Castle and Ernest Craig. J. Pediat. (sup- 
plement), 26:511-561, September 1960 

The Correction of ¢ lubfoot by 
Withdrawal Reflex. 
W. Lawn. 


Controlled 
Furlong and George 
334, August 1960 


Utilizing the 
Maurice B. 
Arch, Pediat., 77:317 


MEDICINE 
Physical Medicine: I. 


Physical Therapy Prescription. 
Northwest M., 59:773-776, 
Physical Medicine: II. 
John B. Redford. 
1960 
Physical Medicine: II]. Principles of Therapeutic Exer 
John B. Redford. Northwest M., 59:1022-1025, 
August 1960 


PHYSICAI 


The 
Redford. 


In formation. 
John B 


June 1960 


Sources of 


Thermotherapy. 
59:919-924, July 


Principles of 


Northwest M.., 


cise. 


PSYCHIATRY 


Character Defense Preference and Group Therapy Inter- 
action. Carl N. Zimet, A. M. A. Arch Psychiat., 
3:76/168-83/175, August 1960 

Exaggeration of Symptoms, Malingering, and Conversion 
Reaction. A. M. Pruce, M. L. B. Clarke, H. J. Clizno, 
South. M. J., 53:885-895, July 1960 

Physiology and Psychosomatic Medicine. Hans Schaefer, 
A. M. A. Arch. Gen. Psychiat., 3:123/99-134/110, July 
1960 

Home Care of Cancer Patients. Cyril A. 


Am. M. Ass., 173:1530-1532, 


Gen 


Schulman, J. 
August 6, 1960 


REHABILITATION 


{ New Look at Abilities, Inc. Doris M. Thompson. 
Indust. M. & S., 29:413-418, September 1960 

Employment of the Physically Handicapped—A Survey 
of Industrial Plants in Atlanta, Georgia. E. T. Eggers. 
Indust. M. & S., 29:427-433, September 1960 

Psychological Factors Influencing Rehabilitation of the 
Cardiac. Frederick A. Whitehouse. J. Rehabil., 26:4-7, 
July-August 1960 

Rehabilitation in Industry. G. Gingras and G. Gagnon. 
Canad. M. Ass. J., 83:217-221, July 30, 1960 

Rehabilitation of Injured Workers—Its Legal and Ad- 
ministrative Problems. Samuel B. Horovitz. J. Re- 
habil., 26:14-18, July-August 1960 

Selection and Placement of the Handicapped Worker. 
Harold E. Yuker, William J. Campbell, and J. R. 
Block. Indust. M. & S., 29:419-421, September 1960 

Rehabilitation of Facial Structures. Kenneth Phillips. 
Am. Practit., 11:678-683, August 1960 
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Education 


United Cerebral Palsy Scholarships 
in Physical Therapy 


Since 1954, the American Physical Therapy 
Association has administered scholarships in 
physical therapy to undergraduate students 
through annual grants received from the United 
Cerebral Palsy Research and Educational Foun- 
dation. A total of 148 awards have been made: 
29 within the 1959-1960 academic year. 


A grant has also been received by the Asso- 
ciation for the current school year. All AMA 
approved courses in physical therapy have been 
invited to participate in this year’s program and 
31 of them are doing so. The grant money is 
divided equitably among these curricula and 
each one is entitled to 68 per cent of its final 
year tuition This amount can be made 
available to one or more final-year students who 
meet other necessary eligibility requirements. 


costs, 


SHORT TERM COURSES FOR GRADUATE PHYSICAL THERAPISTS 


Title of Course 


The North Carolina Cere- 
bral Palsy Hospital 
Durham, North Carolina 


Cerebral Palsy 


Children’s Rehabilitation 
Institute for Cerebral 
Palsy 

Reisterstown, Maryland 


Cerebral Palsy 
Technics of Treatment 


Theory and Technic of Georgia Warm Springs 
Treatment and Care of 
Neuromuscular and 
Musculoskeletal Dis- 
orders 


Foundation 


Warm Springs, Georgia 


California Rehabilitation 
Center 
Vallejo, California 


Technics of Neuro- 
museular Reeducation 


Graduate Physical 
Therapy Program 


Rane ho Los Amigos Hospi- 
tal 
Downey, California 


Advanced Physical Re- 
habilitation Methods 
for Physical/Occupa- 
tional Therapists 


New York University Medi- 
cal Center—Institute of 
Physical Medicine and 
Rehabilitation (in coop- 
eration with New York 
University School of Edu- 
cation) 


U. of So. California 

Physical Therapy Dept. 
University Park 
Los Angeles 7, 


Neurophysiology in the 
Treatment of Neuro- 
muscular Dysfunction 


(P. T. 511) Calif. 


Sponsor of Course For Details Contact 


Dates of Course 


Lenox D. Baker, M.D. 
Medical Director 

No. Carolina C. P. Hosp. 
Durham, North Carolina 


Courses arranged according 
to individual need—duration 
3 months 


Jan. 2—Mar. 17, 
April 3 
July 3 
Oct. 2 


Christopher H. Wiemer 
Executive Director 

Children’s Rehab. Inst. 
Reisterstown, Maryland 


Robert L. Bennett, M.D 
Director 

Ga. Warm Springs Found. 
Warm Springs, Georgia 


1961 
June 16, 1961 

Sept. 15, 1961 

Dec. 15, 1961 


Mar 1961 
June 16 or Sept. 
Sept. 25, 1961 
Dec. 15, 1961 or 
1961 


8. 1961 


Mar. 23, 


Margaret Knott, Chief P.T. 
Calif. Rehab. Center 
Vallejo, Calif 


January 1 
April 1 
July 1 
October 1 


2nd Monday in March 
Ist Monday in Sept 
2nd Monday in Sept. to Ist 


Monday March 


Chief Physical Therapist 

Rancho Los Amigos Hospi 
tal 

7601 E. Imperial Highway 

Downey, California 


Edith 


to 


in 


Feb. 24, 1961] 
Apr. 24—May 19, 1961 


Buchwald Lawton, 
Director, Postgraduate Eda- 
cation for Paramedical Per- 
sonnel, New York University 
Medical Center, Institute of 
Physical Medicine and Re- 
habilitation, 

100 East 34 Street 

New York 16, N. Y. 


30, 1961 
20, 1961 


June 12 
Oct. 9 


Margaret S. Rood 
U. of Southern California 
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Title of Course 


Sponsor of Course 


For Details Contact 


Dates of Course 


Neurophysiological 
Response Mechanisms 
in Therapy (P. T. 521) 
Prerequisite P. T. 511 


Anatomy for Therapists 


(P. T. 502a) 


Upper-Extremity 
Prosthetics 


Cower-Extremity 


Prosthetics 


Growth and Develop- 
ment 


U. of So. California 
Physical Therapy Dept. 
University Park 

Los Angeles 7, Calif. 


U. of So. California 
Physical Therapy Dept. 
University Park 

Los Angeles 7, Calif. 


Post-Graduate Medical 
School & 

College of Engineering, 
New York University; & 

U.S. Office of Vocational 
Rehabilitation 


Northwestern U. and U.S 
Office of Vocational 
Rehabilitation 


Northwestern U. and U.S, 
Office of Vocational 
Rehabilitation 


Post-Graduate Medical 
School & 

College of Engineering, 
New York University; & 

U.S. Office of Vocational 
Rehabilitation 


School of Allied Medical 
Professions 

U. of Pennsylvania and 

U.S. Office of Vocational 
Rehabilitation 


Margaret S. Rood 
U. of Southern California 


Roxie Morris 
U. of Southern California 


Prosthetics Education 

New York University Post- 
Graduate Medical School 

550 First Avenue 


New York 16, New York 


Director of Prostheti 
Education 

Northwestern U. Med 
School 

Wl E. Ohio Street 

Chicago 11, Hlinois 


Director of Prosthetic 
Education 

Northwestern | Med 
School 

1 E. Ohio Street 

Chicago 11, Illinois 


Prosthetics Education March 13 


New York University Post- April 10—21, 


Graduate Medical Schoo! 
550 First Avenue 


New York 16. New York 


Roslyn Schlansky February 13 
Coordinator of Spec ial 
Courses 
School of Allied Medical 
Professions 
University of Pennsylvania 
3901 Pine Street 
Philadelphia 4, Pennsylvania 


Proprioceptive Neuromuscular Facilitation Film 


April 10—28, 


1961 


15—26, 1961 


1961 


1961 


\ 35 minute color film with sound is available to chapters and schools of physical 


therapy at a rental fee of $10.00. One copy of the film has been given to the Associa 


tion by the California Rehabilitation Center. Requests from states east of the Missis 


sippi should be directed to the American Physical Therapy Association, 
Broadway, New York 19, New York; rental is payable to the American Physical 
Therapy Association. Those west of the Mississippi should write to California Rehabili- 


1790 


tation Center, 2600 Alameda, Vallejo, California; rental is payable to the California 


Rehabilitation Center. All requests should be submitted two weeks in advance of date 


of showing. Alternate dates are desirable since both copies may have prior bookings. 


July 31—Aug. 25, 1961 
Feb. 20—24, 1961 
Mar. 27—31, 1961 
| May 22—26, 1961 
24, 
| 
f 
if 


Guide To Graduate Education 


Any physical therapist contemplating a program of advanced study is encouraged to inquire of sev- 
eral colleges or universities in order to find a program compatible with his interests and needs. 

A wide variety of programs is available throughout the United States and Puerto Rico. The follow- 
ing list is indicative only of some opportunities in the universities which offer approved courses in phys- 
ical therapy. 


Some areas of major study 
on masters/doctoral level Location of course For information! bulletin, contact: 


College of Medical Evangelists Keld J. Reynolds, Ph.D. 
Loma Linda, Calif. School of Grad. Studies 


$-5-7-9-10-11-12 Stanford University Rixford K. Snyder 
Palo Alto, Calif. Director of Admissions 


Division of Physical Therapy Marian Williams, Ph.D. 
Stanford Med. Center 


Grad. Div., Northern Section Dean of Graduate Division 


U. of Calif., Berkeley 4 


U. of So. Calif. Los Angeles 7 
2.5-6-10-11-12 Graduate School Milton Kloetzel, Dean 
P. T. Department Margaret S. Rood 


University of Colorado 
Medical Center, Denver 20 A. R. Buchanan, M.D. 
Dorothy Hoag 
C. A. Maaske, Ph.D. 
1] Graduate School, Boulder Office of Admissions 


5-9-11-12 U. of Conn., Storrs N. L. Whetten, Ph.w. 
Dean, Graduate School 


2-3-5-6-8-9-10-11-12 Grad. Sch., Northwestern U. Mrs. Janet L. Green 
Evanston, III. Secretary for Admissions 


Indiana University 
Grad. School, Bloomington J. W. Ashton, Ph.D., Dean 
Sch. of Ed., Graduate Div. H. T. Batchelder, Ph.D. 
Bloomington, Associate Dean 
Sch. of Med., Indianapolis John Van Nuys, M.D., Dean 


5-9-10-11-12 *State U. of lowa, lowa City W. F. Loehing, Dean, Grad. Coll. 
Children’s Hosp. Wm. D. Paul, M.D. 


$-5-9-10-11 University of Kansas John H. Nelson, Ph.D. 
Lawrence Dean, Graduate School 


University of Maryland 
1-3-5-6-7-9-11-12 Graduate School, College Park For either: Ronald Bamford Ph.D. 
2-10 Sch. of Med., Baltimore 1 Dean, Graduate School 


Boston U., Boston, Mass. 
Graduate School Edward K. Graham, Dean 
School of Education Donald Hayes, Registrar 


>-9-10-11-12 University of Michigan Admissions Office, Horace H. 
Ann Arbor Rackham, Sch. of Grad. Studies 


Administration 4—Education including 8—Physical Therapy 
1A—Hosp. Administration Guidance & Counseling 9—Physics 
1B—Bus. Administration 5—Education Physiology 
2— Anatomy Guidance & Counseling Psychology 
3—Chemistry 7—Human Relations 2— Others 


* Partial credit of basic Physical Therapy program towards masters degree if student meets Graduate School 
requirements. 


59 


3 
4 
45 
i 
: 
4 
by 
2-5-9-10-11] 
4 
8 
8 
10 
5-9 
q 
; 
£ 
9-11 
4-5 
ag 
9. 
2-10 
4 
2 
8 
9 
4 
=. 
7 
¥ 
5-6 
; 
a 


Tue PuysicaL THerapy Review 


Some areas of major study 
on masters/doctoral level Location of course For information | bulletin, contact: 


2-3-5-6-9-10-11 The Graduate School Theodore C. Blegen, Dean 
8 U. of Minnesota, Minneapolis Mrs. Ruby M. Overmann 


1A-5-9-10-11 St. Louis University Robert J. Henle, SJ., Ph.D. 
St. Louis, Mo. Dean, Graduate School 


1A-1B-2-3-4-5-6-9-10-11-12 Washington University Lewis E. Hahn, Ph.D., Dean 
St. Louis 30, Mo. Graduate Sch., Arts & Sciences 


Columbia U. New York 27 
2-3-9-10-11-12 Faculty of Pure Science Prof. Marshall Kaye 
Morningside Heights 


1-5-6-7-11-12 Teac hers’ College Admissions Office 


525 W. 120 St. New York 27 525 W. 120 St. NY 27, NY 
*New York U., New York 3 


2-9-10-11-12 Grad. Sch., Arts & Sciences Office of Admissions 
1-5-6-7-8-11-12 School of Education Office of Admissions 


U. of Buffalo, Buffalo 14, N.Y. 
2-9-10-11 Grad. Sch., Arts & Sciences H. M. Woodburn, Dean 
1-5-6-12 School of Education Robert S. Fisk, Dean 


1A-2-3-5-9-10-11-12 *Duke University, Durham, N.C. Dean of Graduate School 


1B-2-3-4-5-9-10-11-12 Grad. Sch., U. of N. Carolina George A. Heard, Ph.D. 
Chapel Hill Dean 


1-2-3-5-6-9-10-11-12 Grad. Sch.. Ohio’ State U. Dean of Graduate School 
Columbus 10 
University of Oklahoma 


3-4-5-9-11-12 Graduate College, Norman For either: Dean of Grad. 
10-12 Medical Center, Okla. City Coll., U. of Okla., Norman 


4-5-7-9-10-11-12 U. of Pennsylvania, Phila. 4 Grad. Sch., Arts & Sciences 
Baylor U. Med. Center, Dallas, Tex. For either: Div. of Grad. Sch. 
Grad. Resch. Inst., Dallas, Texas Baylor U., Waco, Tex. 
U. of Texas—Medical Branch Donald Duncan, Ph.D. 
Galveston Assoc. Dean of Graduate School 
Medical College of Virginia Ebbe Hoff, Dean 
Richmond 19 Sch. of Grad. Studies 


Marquette U., Milwaukee 3, Wis. 
2-5-9-10-12 Graduate School Lawrence W. Friedrich, 
PT Curriculum, Sch. of Med. Beth Phillips, Director 


2-3-4-5.7-8-9-10-11-12 Graduate Sch., U. of Wisconsin Dean, Graduate School 
Madison 6 Bascom Hall 


Administration 4—Edueation including Physical Therapy 
Hosp. Administration Guidance & Counseling Physics 
Bus. Administration 5—Education Physiology 
\natomy 6—Guidance & Counseling Psychology 
Chemistry 7—Human Relations 2—Others 


* Partial credit of basic Physical Therapy program towards masters degree if student meets Graduate 
requirements. 
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Abstracts 


Rehabilitation in Industry 


G. Gingras and G. Gagnon (Uni- 
versité de Montréal, Montreal, Can- 
ada), Canap. M. Ass. J., 83:217-221, 
July 30, 1960 


The rehabilitation of the handi- 
capped and the more efficient utiliza- 
tion of this manpower in industry 
are both a responsibility and an 
opportunity to those who shape per 
sonnel policies in industry: 
in charge of industrial health and 
safety; physicians and paramedical 
personnel, specializing in rehabilita- 
tion; the community at large: 
unions; and the government. 
Rehabilitation is an investment, 
and this underlying economic aspect 
has proved so sound that a number 
of insurance companies have adapted 
the rehabilitation approach to the 
settling of claims rather than the 
purely financial settlements which 
leave the injured with 
some money perhaps, but with their 


those 


persons 


disabilities unchanged. 

Physical training, industrial work- 
shops, vocational training, and place- 
ment are all necessary steps in the 
process; all of them are interrelated 
and must be coordinated at the level 
of planning, as well as at the level of 
individual rehabilitation. Medical re- 
habilitation remains the cornerstone 
of this work, but must be integrated 
with industrial rehabilitation; other 
wise, without proper placement, all 
efforts may be futile. 

Recuperation of functions, sub 
stitution, and compensation are all 
geared to obtain maximum function 
not only of a damaged organ, but 
also of the whole patient. Rehabili- 
tation must rely upon the contribu- 
tion of psychosocial technics, indus- 
try, and the community at large: 
otherwise, the handicapped may ex- 
perience enormous difficulties in 
trying to reach a satisfactory level 
of adaptation in a productive life. 

Work efficiency does not depend 
on anatomic perfection, but rather 
on the ability of a worker to perform 
a particular job. Handicapped 
workers have repeatedly demon- 
strated that many of them can attain 
a level of functional rehabilitation 
that will enable them to cope with 
the demands of competitive employ- 
ment. 

One of the reasons often given by 
employers for failure to make use 
ot handicapped workers is that their 
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insurance rates may be increased if 
they hire disabled persons. It has 
been clearly shown that the accident 
rate is not increased when the dis- 
abled are properly placed. 

The identification of general phys- 
ical fitness with working capacity 
must gradually give way to a con- 
cept of abilities in relation to job 
demands. 


The Hiopsoas Muscle: Its Impor- 
tance in Disorders of the Hip 
and Spine 


Arthur A. Michele (New York Medi- 
cal College, New York), Ciba Clin. 
Sympos., 12:67-101, May-July 1960 


The author postulates that the ilio- 
psoas muscle, one of the most power 
ful muscles in the body, makes a 
substantial contribution to producing 
signs with various hip 
and spine disorders. The anatomy 
and kinesiology of the hip are out- 
lined in detail, and diagnostic tests 
for iliopsoas tension are described 
and illustrated. 
The diagnosis, 


associated 


pathology, and 
treatment of hip dislocations, dis- 
eases of the capital epiphysis, frac- 
tures, bursitis, synovitis, and arthritis 
of the hip joint are discussed and 
related to iliopsoas muscle tension. 
The role of the iliopsoas muscle and 
its relationship to scoliosis, spondy- 
losis, and spondylolisthesis are pre 
sented in a similar format. 

This article contains numerous, 
excellent illustrations. 


1eradiographic Studies of the 
Collar-Immobilized Cervical 
Spine 


Malcolm Jones (Department of Ra- 
diology, University of California 
School of Medicine, San Francisco) , 
J. Neurosurc., 27 :633-637, July 1960 


Previous studies of movements of 
various cervtical segments show that 
flexion occurs first in the lower seg- 
ment when the head is semi-ex- 
tended, but it first in the 
upper segment when the head is 
flexed. Extension occurs first in the 
lower segment when the head is 
flexed, but it occurs in the upper 
spine when the head is extended. 
Intervertebral discs are compressed 
anteriorly and they expand poster- 
iorly on flexion, but they 


occurs 


reverse 


6l 


their action on extension. Anterior 
gliding of the vertebral bodies occurs 
on flexion, and posterior gliding oc- 
curs on extension. 

This is a study of devices for 
immobilizing the cervical spine to 
determine their effect on the cervical 
area. Patients with cervica! collars 
of plastic, leather, felt-stockinette, 
and chin-occiput braces were ob- 
served by cineradiography. 

The results of this study show that 
complete immobilization is not ob- 
tained by the felt-stockinette collar. 
The plastic collar produces some- 
what more stability, due to the 
greater vertical dimension and stiff- 
ness. The chin-occiput brace permits 
forward head motion which allows 
flexion in the mid and lower cervical 
segments. 

The height of the supporting de- 
vice determines the fixation of the 
upper cervical spine through restric- 
tion of head motion. If immobiliza- 
the cervical spine is neces- 
motion of the head also 


ion of 
sary, then 
must be prevented. 

This mobility of the cervical spine 
suggests that little support is ob- 
tained with the collar in place; but 
the relief afforded by the collar 
suggests that relaxation of the cervi- 
cal musculature has been accom- 
plished. 


Neurologic Status of Three-Year- 
Old Children Originally Studied 
at Birth 


D. Thurston, F. Graham. C. Ernhart, 
P. Eichman, and M, Craft (Washing- 
ton University School of Medicine, 
St. Louis, Missouri; University of 
Wisconsin School of Medicine, Madi- 
son), Neuro.ocy, 10:680-689, July 
1960 


\ study of the possible injurious 
perinatal experiences and consequent 
later developmental defects among 
340 three-year-old children re- 
ported. 

The 
three groups; 
histories and births appeared to be 
normal; those experiencing fetal 
anoxia or postnatal apnea; and those 
variety of “other 
complications” prematurity, 
blood incompatabilities, and frank 
birth injuries). They were evaluated 
by measures of blood oxygenation, 
behavioral responses, and considera- 
tion of significant factors from over- 
all history of pregnancy, delivery, 
and neonatal period. There were 191 


children were divided into 
those whose prenatal 


experiencing a 
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“normal,” 132 “anoxic” 
and 98 “other complications.” 

At the three-year-old age 
evaluations were based on personal- 
ity, intellectual, and neurologic fun 


tion of the type thought to be 
sensitive to brain damage. The ex 
amination took two to three hours. 


No knowledge of the child’s classifi 
afforded the examiner 
who was the pediatrician in charge 
of the neurological 
Louis Children’s Hospital. The re 
sults of the tests were 


cation was 
services at St. 


then classified 


into normal, essentially normal, sug 


gestive, and positive. The percentage 


of those children having histories 
of normal, anoxic, or “other compli 
cations” was then figured into the 
three-year test results. The statistical 
results are presented in table form 

In summary, it was determined 
that suggestive and positive findings 


frequent in children with a 
period of postnatal anoxia than in 
the normal. The premature child 
with anoxia or other complications 
presented higher 
neurologic findings 
difference 
mal-premature and 


are more 


percentage ofl 
There was no 
signiheant between nor 
normal-full-term 
normal devia 
have 


system 


groups. Supposedly 
that 


for central 


tions might significance 


nervous function 


were evaluated. It was felt that at 
least one, unusual psychologic re 
action was more frequent in the 
complicated groups than in the 
normal group 


Light Hypersensitivity: A Review 


Ri hard J Bartlett (Department of 
Internal Medicine, University of 
Michigan Medical Center, Ann Ar 
bor, Michigan), Univ. Mien1can M 
Butt., 26:212-220, July 1960 


Light hypersensitivity has been con 
sidered for many years to be of etio- 
logic significance in a 
disease states. A review of medical 
literature indi ates semantic confu 
sion and ill-defined research 


number of 


The normal reaction to the sun 
burn spectrum of ultraviolet light 
(2900 to 3200 Angstroms) is ery- 


thema followed by pigmentation. The 
erythema is the visible reaction 
caused by dilation of the minute 
vessels in the corium. The exact 
reason for the dilation remains ob 
scure and controversial. 

Most authors that photo- 
sensitizing substances must be pres 
ent in the skin of patients with 
hypersensitive light reactions. These 


agree 


newborns, 


level, 


THe PuysicaL THerapy Review 


two 


pho- 


substances act by means of 
basically different mechanisms: 
totoxicity and/or photoallergy. 

Phototoxicity is an abnormal re 
action to light, induced in the skin 
by substances or changes (not al 
lergens) which, on appropriate ex 
posure, result in irritation or tissue 
damage without previous sensitiza- 
tion. Two conditions are required 
(1) a photosensitizer in the epider 
mis, and (2) exposure to wavelengths 
of light that will be absorbed by the 
photosensitizer 

Photoallergy is the 
ology of the 
eruptions. Proantigen is 
the skin. After a suitable incubation 
period, antibodies are produced, and 
these alone provoke no visible re 
sponse The true allergic reaction 
is then appreciated on reexposure to 
light: Proantigen Light Anti 
body Visible reaction 

The disease 
light hypersensitivity are 
aestivalis, solar 
photodermatitis 
zation, porphyria, pellagra, and lupus 
erythematosus 

On the basis of presently available 
is theorized that certain 


probable eti- 
polymorphous light 
present in 


states associated with 
prurigo 
urticaris, contact 


drug photosensiti 


evidence, it 
drugs act in 


to block the 


a manner yet unknown 
antigen-antibody reac 
tion rather than to prevent the 
formation of itself \ 
minority of investigators have found 
antimalarials to be useful in milder 
eases of light hypersensitivity 

The sun-screening preparations are 
naturally indicated, but with the 
knowledge that certain of these oint 
ments are now known to be potent 
photosensitizing agents themselves 

There is a need for clarity in 
definition of terms, and for 
valid research technics and clinical 
studies in this area. 


antigen 


more 


Treatment of Fractures and Dis- 
locations, 1950-1960 


Thomas Quigley and Henry Banks 
(Department of Surgery and Ortho- 
pedic Surgery, Harvard Medical 
School, and the Peter Bent Brigham 
Hospital, and the Harvard Health 
Services, Boston, Massachusetts). N. 
ENGLAND, J. M., 263:391-397, August 
25. 1960 


Elbow. After injury to the elbow the 
sooner active motion can be achieved 
without aggravation of the original 
trauma, the better are the end re 
sults, early activity 


Too may con 


tribute to periarticular hemorrhage 
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and “myositis ossificans traumatica.” 
Injection of hyaluronidase into trau- 
matized tissues disseminates clot 
and edema fluid and may thus di- 
minish this subsequent ossification. 
Aspiration of this complex joint may 
markedly reduce limitation of motion. 

Fractures of the radial head may 
be classified into three groups. 
Linear fractures without displace- 
ment may be treated by simple as- 
piration anc prompt mobilization 
within the limits of pain. Com 
minuted grossly displaced fractures 
indicate prompt, careful excision of 
the fragments and early mobilization. 
Total excision of the radial head is 
compatible with full elbow forearm 
function. 

Fractures of the 
which the fragments are separated 
by the pull of the triceps have been 
successfully with internal 
fixation with heavy, tapering 
vitallium screw. 

The management of the shattered 


olecranon in 


reduced 
a long, 


elbow, involving comminution of the 
distal humerus, fracture of the prox 
imal radius or ulna, and. frequently, 
interruption of peripheral veins and 
blood vessels cannot be standardized 
Results, whatever the method of 
treatment, are generally not good. A 
method of surgical 
and sufficient internal fixation to 
allow early mobilization is presently 
being studied. 

Monteggia fractures been 
successfully treated with intramedul 
lary fixation of the ulna, removal of 
the radial head, and early mobiliza 
tion, 

Dislocations can be 


wide exposure 


have 


disabling. 


They should be carefully reduced 
to avoid any further soft tissue 
damage or, if reduction is difficult, 
surgically explored before gross 
edema occurs. Early active motion 


is preferred to prolonged, uninter 
rupted immobilization 

Forearm. Open reduction and firm 
internal splinting afforded by intra- 
medullary rods is now the treatment 
of choice. Bone grafting at the time 
of fixation may overcome the ten 
dency of intramedullary fixation in a 
nonweight-bearing produce 
distraction. Protection in a full-arm 
plaster for 12 to 16 weeks is essential. 
Fractures through the junction of the 
middle and distal thirds of the radius 
with an intact ulna are inevitably 
followed by severe deformity and dis 
ability if reduction and firm 
fixation is not carried out. 

u rist. The Colles fr icture is one of 
the most frequent wrist injuries seen 
in urban hospitals today. Severely 
comminuted Colles fractures are best 
treated by skeletal traction. 


bone to 


open 


3 
i 
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A frequent and potentially dis- 
abling fracture is that of the carpal 
scaphoid. Primary prolonged im- 
mobilization appears to have many 
advantages over operative treatment 
which should be reserved for those 
cases that fail to unit after 6 months 
of immobilization. 

Hand. In injuries of the hand, only 
that part of the hand that must be 
splinted should be splinted in the 
position of function. Intramedullary 
fixation and skeletal traction allow 
maintenance of a fair degree of ac- 
tive motion while maintaining align- 
ment. 
fractures of 
the low dorsal and lumbar spine un 
complicated by neurologic injury 
are usually treated in the young by 
plaster hyperex- 
tension the aged, 


Spine. Compression 


immobilization in 
and exercise. In 
acceptance of deformity, removable 
support, and early function are com 
patible with good results. Fracture 
dislocation of the thoracic or lumbar 
spine without paralysis should or 
dinarily be stabilized by fusion. 
There remains relating 
to spinal cord injuries over whether 
laminectomy should be performed 
and, if so, when. 


controversy 


Fracture dislocations of the cervi- 
cal spine with or without cord in 
volvement should be placed in skull 
After reduction, 
fusion may be performed to prevent 
future instability of the 


traction immediately 


spine. 

ndisplaced fractures of the pe Ivis 
are ordinarily treated initially by 
bed rest and then by early function 
Displaced fractures of the pubic 
rami usually have frac 
tures posteriorly or sacroiliac sepa- 
rations Traction is an appropriate 
measure to prevent shortening under 
such circumstances. Internal bleed 
ing and genitourinary injuries are 
frequently associated with these in 


associated 


A Simple Test of Coordination in 
the Fingers 


( Miller Fisher 
General Hospital 
ocy. 10:745-746. 


( Massachusetts 
Boston), Neurot 
August 1960 


Severe disturbances of the fine motor 
activity of the upper extremity can 
be detected by one or more of the 
following holding the arms 
outstretched; touching the index 
finger to the nose; rapid pronation 
and supination of the forearm: 
touching the thumb to each of the 
fingers; rhythmic opposition of the 


tests: 
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index finger to the tip of the thumb; 
patting and polishing movements of 
the hand; and handwriting. 

The author states that in minor 
abnormalities it is difficult to judge 
the precision with which the maneu- 
ver is performed, or the movement 
i elementary that it can be 
carried out satisfactorily even in the 
presence of a certain amount of 
neurologic deficit. 

In the following test, the number 
of parts moved is restricted, and fair 
accuracy and good speed can be 
achieved only by normal persons. 
The test consists of tapping the tip 
of the flexed index finger against 
the thumb, opposite the distal 
knuckle as rapidly as possible. 

If peripheral motor weakness is 
not the limiting factor, several dif 
ferent kinds of abnormality may be 
encountered small excur- 
sion, irregular amplitude dysmetria, 
premature arrest, and total inability 
to carry out a single movement 

The principle value of the test is 
as a screening measure in the early 
illness. If the 
unlikely 


found at 


is 


slowness, 


stages of a neurologic 
test is well executed it is 
that coordination will be 
fault in other tests. The great 
tivity of the test as an indicator of 
neurologic disturbances is attributa 
ble to the fact that the fine play 
of many small muscles with a large 
under ob- 


sensi 


cortical representation is 
servation, 


Excision of the Tra 
Osteoarthritis of the First Carpo- 
metacarpal Joint 

4. H. G. Murley (Royal National 
Orthopeadic Hospital, London, Eng 
land). J. Bone & Jomnt Surc., 42-B 
502-507, August 1960 


Osteoarthritis of the first carpometa 
carpal joint is 
most frequently in 
menopause. 


common, occurring 
past the 
pain in 
the joint with use. a lesser degree of 
pain at night, and weakness of grip 
pain. Radiographic changes 
occur first at the medial part of the 
articular surface of the trapezium. 

It is stated that physical therapy 
and radivtherapy have been advised: 
but no satisfactory evidence of con 
sistent improvement has been re 
ported. Splinting relieves symptoms 
and a light plastic splint is the most 
convenient for the patient. In ad 
vanced surgic al excision of 
the trapezium or arthodesis of the 
first carpometacarpal joint has been 
advocated. 


women 
Symptoms are 


due to 


cases, 
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The author reports his clinical and 
radiographic assessment of 34 pa- 
tients who were treated for this 
condition by excision of the trape- 
zium. The clinical examination in- 
cluded noting tenderness at the 
operation site and alteration of 
sensation, activity range, and power 
of opposition and abduction. The 
grip strength was measured by a 
dynamometer. 

The power of abduction of the 
thumb was more reduced by opera- 
tion than was the active range of 
abduction. Opposition was less af- 
fected than abduction. Crip strength 
is greatly reduced, but many patients 
themselves better 
was 


muc h 
remaining grip 


considered 
because the 
painless. 

Damage to the radial 
the most frequent complication of 
the surgical procedure. 


nerve was 


Cerebral Palsy: A Re-Evaluation 
Peter Cohen (Department of Pediat- 
University of California School 
Dis., 12: 


rics, 
of Medicine), J. Curon. 
265-272, August 1960 


The 

palsy 
diagnostic 
special education and training facili- 
medical and 
surgical care, institution for 
custodial care The State Depart- 
ment of Education has the adminis 
trative responsibility for residence 
schools liagnostic with 
medical contracted with 
the University of California Medical 
Center. The State Department of 
Public Health handles case-finding, 
preliminary diagnostic examinations, 
and provision for hospitalization. 
The State Department for Mental 
Hygiene provides institutional facili- 
ties. The University of California 
Cerebral Palsy Diagnostic Center 
offers psychologic and pediatric ex- 
aminations, work inter- 
views for patients screened privately 
or by the local clinic of the ¢ rippled 
Children Orthopedic, neu- 
rologic, speech, and other consulta- 
tions are available. Those evaluating 
the patient confer and make recom- 
mendations, under the coordination 
of the pediatrician. The Special 
Education Program of the State De 
partment of Education provides 
spe ial day schools for the handi- 
capped, including education, physi- 
cal, occupational, and speech ther- 
apy, with orthopedic and pediatric 
supervision. When a child 


California statewide cerebral 
program includes specialized 
centers, residence schools, 
ties in public schools, 


and an 


and centers 


supervision 


also =o ial 


Services, 
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benefit from the educational program 
he may continue preventive therapy, 
but he may be placed in a state 
institution. Some communities have 
sheltered workshops for older pa- 
tients, which provide a social outlet 
and opportunity for financial gain. 
The Bureau of Vocational Rehabili- 
tation Services tries to determine 
aptitudes and skills which can be 
developed for gainful employment. 
Recreational programs are hampered 
by transportation difficulties. Most of 
the older individuals are cared for 
in county hospitals for the chron 
ically ill and state hospitals for the 
retarded. 


The Cerebral Palsy Diagnostic 
Center referred certain children to 
the residence school for education 
and prolonged investigation, observa 
tion, and intensive therapy which 
was sometimes negated by difficult 
separation from home, lack of moti 
vation, or severe physical and/or 
mental handicap. This group con 
firmed published statistics regarding 
associated handicaps. Convulsions 
occurred in 5] per cent of the group; 
visual defects, including refractive 
errors, strabismus, perceptual errors, 
and other defects were common, as 
well as hearing defects: speech diff 
culties affected 70 per cent of the 
group, particularly athetoids: and a 
very high percentage of mental de 
fects were measured by serial evalu 
ations Negative emotional attitudes 
particularly over-dependence result 
ing from parental over-protection 
and guilt feelings, affect prognosis 
adversely. Children wtih mild han 
dicaps who continue indefinitely in 
a dependent school environment find 
it difheult to adjust to competitive 
society. Weaning such children is 
facilitated by having the special 
school on the same grounds as the 
regular school, so that they can at- 
tend ordinary classes and return 
periodically to the special school for 
medical observation. Many older 
cerebral palsied individuals are emo 
tionally disturbed and lacking in 
social integration, responsible for 
family disorganization. Vocational 
adjustment was least successful in 
the physically handicapped with as 
sociated emotional problems. In 
order to reduce guilt feelings in the 
parents which lead to their over 
protecting the patient, it is neces 
sary to make an early determination 
of the facts relating to the handicap 
and to make the correct interpreta- 
tion to the parents, thus freeing them 
of their guilt and fulfilling the po- 
tential of the cerebral palsied. Con 
tinued social counseling and tradi- 
tional therapy are most essential. 
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Studies in Parkinsonism: Rela- 
tionships Between Tone and 
Tremor in Parkinsonism and in 
Normals 


Hirsh Wachs, Joel Brumlik, and 
Benjamin Boshes (Department of 
Neurology and Psychiatry, North- 
western University Medical School, 
Chicago, Illinois), J. Nerv. Menr. 
Dis., 131:32-38, July 1960 


The relationship between the clinical 
symptoms of parkinsonism, tone, and 
tremor, has been of interest for many 
years. Hughlings Jackson in 1896 
described tremors as “rigidity spread 
out thin,” and rigidity as “tremors 
run together.” Extensive experimen 
tation has been done in the interim. 
with some workers supporting and 
others disagreeing with Jackson's 
concept 

In this study, measurement of tone 
and tremor were made in 25 patients 
with Parkinson’s disease and 18 
normal adult subjects. Tone is de 
scribed as a continued state of ten 
sion in a muscle recorded in dyne 
centimeters of torque. This is meas 
ured by a “tonometer” in which a 
moving metal arm, to which the 
patient's arm is attached, is driven 
to and fro through a constant are by 
an electronically controlled motor 
Resistance to the motion of the arm 
is transmitted to strain gauges where 
it is amplified and recorded. The 
recordings may then be converted 
into absolute physical units. Tremor 
is measured by a variable reluctance 
accelerometer, a small (2.5-gram) 
electronic device attached to the pa 
tient, which will measure low fre 
quency vibratious and acceleration 
and transmit them to an electronic 
amplification and recording system 
Seven parameters of tremor were 
described: frequency regularity, am 
plitude regularity, frequency, ampli 
tude periodicity, abrupt wave-form 
change, harmonies, and spindles 
The records of parkinsonian tremor 
were correlated subjectively and by 
statistical correlation of each para 
meter of tremor with torque tension 
A significant degree of correlation 
was shown for all except amplitude 
periodicity. In normal subjects. no 
counterpart for tremor exists for six 
of these seven parameters. Tremor 
frequency was, however, correlated 
with torque tension in normals. It 
was found that in the normal person, 
as tone increases, tremor frequency 
also increases; whereas in the par- 
kinsonian patient, the reverse was 
true, with a very significant decrease 
in frequency of tremor as tone in 
reased, 
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It was further seen that abnor- 
malities of tremor may or may not 
be associated with hypertonus, but 
that hypertonus is always associated 
with tremor of the parkinsonian 
type. 

These findings conflict with Hugh- 
lings Jackson’s observation and ap- 
pear to indicate that “tone and 
tremor in parkinsonianism are sep- 
arable; but when present in the same 
patient there is mutual interaction 
and modification in direct qualita 
tive relationship.” 


Effect of Short Bouts of Isomet- 
ric and Isotonic Contractions on 
Muscular Strength and Endur- 
ance 


Walters, C. E.. Stewart, C. L.. and 
J. F. LeClaire (Department of 
Physical Education and Recreation, 
Florida State University, Tallahas 
see), Am. J. Pays. Mep., 39:131-141, 
August 1960 


This study was prompted by the 
conflicting reports in the literature 
on the variations of the Hettinger 
and Muller method of strength de 
velopment, its apparent lack of re 
tention, and the unsolved problem 
of the specificity of strength develop 
ment 

Isometric exercise with maximal 
resistance was compared with iso 
metric exercise at two-thirds maxi 
mum resistance. Each of these was 
also compared with rapid isotonic 
exercises at a one-third maximum 
load. The preferred arm was exer 
cised. The purpose was to study the 
effect of the three methods upon 
strength and endurance in the pre 
ferred arm and in the contralateral 
(unexercised) arm. A further pur 
pose was to study strength develop 
ment by the isotonic method when 
measured by an isometric test, and 
endurance by the isometric methods 
when tested by isotonic measures 
Finally, the authors wished to in 
vestigate the retention of the effects 
of exercise by the three methods 

The elbow flexors of three « qu ated 
experimental groups were used. A 
tensiometer was used for the iso 
metric exercises and a plate loaded 
dumbbell was used for the isotonic 
exercises. The training period was 
eight days, with forty-five seconds 
of exercise on each day. The pre 
ferred and non-preferred arm were 
tested isotonically and isometrically 
before the study, immediately fol- 
lowing, three weeks later, and, fi- 
nally, eight weeks later. 
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The results led to these conclu- 
sions: (1) all three methods are 
effective in the development of 
strength and its retention; (2) the 
full isometric method is more effec- 
tive in strength development than 
the two-thirds maximum isometric 
method; (3) there is a tendency for 
both the preferred and non-preferred 
arm to gain in endurance; (4) the 
strength of the non-preferred arm is 
increased in all three methods; and 
(5) improvement, as measured by 
one method of testing, is not de- 
pendent upon the method of training. 


Studies of Body Image in Men 


With Spinal Cord Injury 
Hirsh Wachs and Misha Zaks (De- 


partment of Neurology and Psychi- 
atry, Veterans Administration Hospi- 
tal, Hines, Illinois), J. Nerv. Ment. 
Dis., 131:121-127, August 1960 


Body image is a generalized term 
referring to the image of one’s own 
body which the individual has 
evolved through experience. It is 
concerned with feelings and attitudes 
toward one’s body based on subjec- 
tive experiences with it, and the 
manner in which the individual has 
organized experiences. One 
would suspect that the patient with 
spinal cord injury, who has suffered 
a sudden loss of lower limb function, 
bladder. bowel, and sexual function. 
would have notable disturbance of 
body image. 

The “Draw-a-Person” test appears 
well-suited for a study of such 
changes, and has widely used 
by other workers for evaluation of 
paraplegics and other patients, Find 
ings have been somewhat contradic 
tory. One investigator reports that 
the majority of paraplegics drew 
figures without legs: another inves- 
tigator reports that the patient with 
functional such as the para- 
plegic, has greater difficulty in fac- 
ing reality than does the amputee 
whose structural. Other 
workers, however, have reported that 
there is no increased incidents in 
psychosis, and that even neuroses 
are uncommon. 


these 


been 


loss, 


loss is 


In this study, the experimental 
group consisted of thirty adult male 
patients with traumatic spinal cord 
lesions, all of whom had impairment 
of bowel, bladder, and sexual func- 
tions; and thirty control patients 
who had no impairment of these 
functions, but whose length of hos- 
pital stay, age, and education were 
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comparable to the paraplegic group. 
All of the control patients had a 
severe chronic disease. 

Subjects were asked to draw a 
person, and then to draw someone 
of the opposite sex. Questions were 
then asked about the male figure 
(designed to elicit information about 
the adequacy of the figure, his family 
status, and the future plans and 
fate of the figure). Upon detailed 
analysis, it was found that the para- 
plegic group showed a_ tendency 
toward more anxiety and greater 
dependency on the environment, es- 
pecially on the female figure. In 
other respects. however, whereas 
both groups differed from previously 
reported responses of “normal” sub 
jects, there were no. significant 
differences between the paraplegic 
and the control groups in body 
image. The failure to find pro- 
nounced differences between these 
two groups may be a reflexion of 
the general degree of disturbance in 
psychological functioning of any 
chronically ill patient. 


Maintenance of Ambulation in 
Childhood Muscular Dystrophy 


P. J. Vignos, Jr. and K. C. Archibald 
(Department of Medicine, Western 
Reserve University School of Medi 
Cleveland, Ohio), J. Curon. 
12:273-290, August 1960 


cine, 
Dis., 


Loss of muscle power is not the sole 
explanation for the sometimes pre- 
mature transition to bed and wheel- 
chair status in cases of progressive 
muscular dystrophy. A five-year 
analysis of 60 patients reveals many 
complicating elements which accele- 
rate and precipitate the transition. 
Manual muscle testing with percent- 
age grades were used to total and 
graph strength. Usually, strength 
was the same bilaterally. Gonio- 
metry revealed limitation in elbow, 
hip, and knee extension, hamstring 
and iliotibial band length, and ankle 
dorsiflexion. Rating scales for con- 
tractures, functional ability, and 
emotional factors in ambulation were 
devised. Retrospection on the cause 
for loss of ambulation in 25 per cent 
of the group reveals that symptoms 
of weakness appeared by age six in 
nearly all. All were wheelchair 
bound by age 11. Early compre- 
hensive medical management pre- 
vents early chair confinement. Of 
those ambulating independently in 
double-upright long-leg braces, the 
period from appearance of weakness 
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until loss of independent ambulation 
was 50 per cent greater than for the 
wheelchair bound. The period of 
expected independent ambulation 
should be at least 6 years from onset 
of symptoms. 

Decrease in physical activity does 
does not correlate directly with loss 
of strength because children antici- 
pate future lower functional status 
and thereby decrease physical activ- 
ity prematurely. Three hours of 
standing daily is the best method 
for controlling flexion contractures. 
Bracing is indicated when the child 
spends less than a half hour standing 
daily or when there is rapid progres- 
sion of knee contractures. 


Acute traumatic injury and bed 
rest during medical illness often 
end ambulation. Prolonged inactiv- 
ity causes disuse atrophy and favors 
rapid progression of contractures. 
Four weeks of chair confinement are 
generally irreversible. Any _ illness 
or injury that requires the dystro- 
phic child to be off his feet more 
than 3 days requires mandatory 
institution of exercises to preserve 
strength, including standing to pre- 
serve equilibratory adjustments and 
to stretch joint contractures, with a 
light walking cast used for fractures. 
Slight increase in weight when the 
child reaches the critical stage, 
where there is just enough strength 
for precarious walking, limits in- 
dependence Weight gain occurs 
because food intake exceeds reduced 
energy demands. Psychic overeating 
and pampering discourage weight 
reduction. School authorities may 
place the ambulatory child in a 
wheelchair to prevent injury and to 
facilitate handling. thus hastening 
contractures, weight gain, and physi 
cal and emotional dependency. So- 
cial isolation and 
intellectual growth accompany with- 
drawal from Patients react 
to muscular dystrophy with great 
anxiety centered on a marked fear 
of falling. Poor home adjustments 
are common. Serious and prolonged 
periods of self-immobilization follow 
separation from a loved one, birth 
of a sibling, or hearing a frighten- 
ing description of the clinical course 
of the disease. Passivity and depres- 
sion, coupled with lack of motivation 
for walking, and poverty of expres- 
sion make communication difficult. 
Personality markedly improves when 
the patient resumes walking after 
surgery and bracing. Systematic 
physical and occupational therapy, 
orthopedic surgery, psychiatry, and 
medical guidance may mitigate 
premature physical, psychological, 
and intellectual deterioration. Ade- 
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quate management of the extramus- 
cular factors in muscular dystrophy 
is very important since it is not 
possible at present to influence 
muscle degeneration. 


Fractures of the Hip: Immediate 
Versus Delayed Treatment 


P. F. MeGoey and John Evans 
ronto, Canada), Canap. M 
J., 83: 260-263, August 6, 1960 


(To 
Ass. 


Early splinting of fractures has been 
the accepted aim of treatment for 
centuries. This done 
to determine if the mortality figures 
in adult hip fractures of the neck 
and intertrochanteric areas improved 
by “emergency operations.” 

At St. Michael's Hospital in To 
rates were stud 
with 


survey was 


ronto the mortality 
series of 737 patients 
hips treated over a ten 


Of the patients studied, 


ied in a 
fractured 
yerr period 
182 were treated as acute emergen- 
Vitallium Smith-Peterson nails 
were placed in intracapsular cases; 
and MeLaughlin plates were added 
intertrochanteric fracture 
The remainder of the 737 
patients were treated in the routine 
manner, with surgery performed 
after admission to the hospital 
There significant differ- 
ence in ages or sex between the two 


in the 


cases. 


was no 


groups of patients 

The results of the study indicated 
that immediate operations appeared 
to reduce the in hospital mortality 
rate. An aggressive policy of man 
agement shortened the duration of 
hospital stay appreciably. 


Arterial Lesions of the Upper 
Extremity: A Clinical Review 
with Illustrative Cases 


James D. Hardy 
Surgery, 


Medical 


Sure., 26:525 


(Department of 
University of Mississippi 
Jackson), AMER. 
August 1960 


Center, 


Much progress has been achieved in 
the field of arterial surgery. Optimal 
therapeutic results can be achieved 
only if surgically remediable lesions 
are carefully and diag- 
nosed early. 

Chronic shoulder, arm or hand 
pain may be a symptom of certain 
vascular However, differ- 
ential diagnosis must be made be 
tween these vascular lesions, certain 


observed 


lesions. 
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nerve lesions, and miscellaneous con 
ditions such as cervical osteoarthri- 
tis, bursitis, and referred pain from 
the diaphragm, heart, or biliary 
tract. Finger necrosis may occur in 
all vascular except in true 
aneurysm, reflex neurovascular dys- 
trophy, and rarely in Raynaud's 
disease. 

The primary objective in discuss 
ing this group of conditions and the 
symptoms was to emphasize the im 
portance of careful observation. In 
recent years there has been better 
differentiation of the that 
result in ischemia of the tips of the 
fingers 

Arterial lesions of the upper ex 
tremity are generally representative 
of arterial lesions elsewhere; but 
certain of these are peculiar to the 
arm. 

Major gangrene is not often asso 
ciated with arterial diseases of the 
upper extremity since the collateral 
circulation is extensive. Neverthe 
less, such diseases can produce far 
more physical disability than is com 


lesions 


diseases 


monly appreciated. 

The range and, in 
stances, the complexity of subclavian, 
axillary, brachial, and distal 
arterial pathology have been em 
phasized. 


some circum 


Observations on the Measure- 


ment of Joint Stiffness 


Verna Wright and Richard J. John 
(Applied Physiology Division, De 
partment of Medicine, Johns Hop 
kins University School of Medicine 
and Hospital, Baltimore, Maryland), 
Anturitis Rueum., 3:328-340, Aug- 
ust 1960. 


A review of the literature has shown 
thai little has been done to meas- 
ure joint stiffness quantitatively and 
nothing has been done to measure 
it qualitatively. Previous methods 
have measured the subjective feel- 
ing of the patient, the limitation of 
motion measured by the observer, 
and the strength of grip. 

The authors offer a method for 
the measurement of joint stiffness 
and the results of a study of joint 
stiffness in normal subjects and pa 
tients with connective 
orders 

Of the various influenc 
ing joint stiffness—elasticity, viscos- 
ity, friction, inertia, and plasticity 
the authors’ work has that 
the most important components are 
elasticity and plasticity. With elas- 
ticity, the stress (deforming force) 
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factors 


show n 
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is a function of the strain (deform- 
ation). Plasticity is characterized 
by stress relaxation and creep. If 
a plastic substance is stretched a 
given length, the force to hold it 
there melts away with the passage 
of time, (stress relaxation); and 
conversely, if it is stretched with 
a given force there is an initial rap 
id increase of length followed by a 
further gradual lengthening (creep). 
Viscous stiffness is small and friction 
is negligible even in badly damaged 
joints, 

The major part of elastic and 
plastic stiffness is due to the appli 
cation of the tendons and the joint 
capsule. This changes the concept 
that the joint capsule is a discrete 
structure as the tendon sheaths are 
an integral part of the capsule. 

The authors are developing a 
simplified device which will 
clinicians investigating patients on 
various drugs an objective method 
of measuring stiffness 


give 


The Planning of Hospital Physio- 
therapy Departments with Spe- 
cial Reference to Therapeutic 
Pools 


M. J. MeMain (Superintendent 
Physiotherapist. Harlow Wood Or 
thopedic Hospital, near Mansfield, 
Notts, England), Puysiornerary, 
16:223, August 1960 


This very detailed and comprehen 
sive discussion of departmental plan 
ning begins with suggestions as to 
the location and structure of the gen 
eral department, including 
tions on needs in 
storage, doorway size and 
tion, heating, lighting, and the need 
for floors and walls adequately re- 
inforced to support essential equip 
ment, non-skid floor surfaces, suit 
able decorations, and properly placed 
telephones. The anits to be included 
in a physiotherapy department are 
listed and described, with special 
remarks on ideal treatment rooms 
(three cubicles per therapist, with 
two electrical outlets at convenient 
height), the children’s treatment 
room, and the gymnasium. 
Suggestions are made in great 
detail regarding therapeutic pools. 
The pool room itself is described, 
including non-skid sidewalks at 
least 50 inches wide with covered 
gutters, and a hoist operated, if pos- 
sible, on water power with conven- 
iently located controls. Showers for 
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both ambulatory and stretcher pa- 
tients, a cooling room for post-treat- 
ment accommodation to normal tem- 
peratures, linen rooms with warming 
racks, a drying room, staff changing 
rooms, office, and small adjacent 
treatment room are also discussed. 

Problems of maintenance and sug- 
gested solutions are discussed for 
lighting, cleaning, agitation of water, 
and wear on underwater apparatus, 
water supply, and decorations. 

\ final word on the need for 
orderlies to relieve the professional 
staff of the many housekeeping and 
patient preparation duties completes 
this truly encyclopedic study. 


Rehabilitation of Patients with 
Hip Fracture—A Clinical Study 
of 126 Cases 


Masayoshi Itoh and Michael M. 
Dasco (New York University School 
of Medicine, New York), Posterap. 
M., 28, 138-145, August 1960 


Subsequent to definitive orthopedic 
care, 126 hip fracture patients were 
treated on whom data was collected 
between January 1951, and April 
1957. All were treated in the Phys- 
ical Medicine and Rehabilitation De- 
partment of the Goldwater Memorial 
Hospital of the New York University 
Medical Center. Patients without 
functional disabilities and those in 
whom severe medical complications 
contraindicated rehabilitation §treat- 
ment were excluded. A _ variety of 
hip-fracture classifications were in- 
cluded. Eighty per cent of the cases 
were female; only two per cent of 
these were negro. Ages ranged from 
38 to 95 with an average age of 65. 
Analysis of the location of the acci- 
dent in which fracture was sustained 
showed 18 per cent to have occurred 
in nursing homes or homes for the 
aged, a figure felt to be indicative 
of the need for more stringent safety 
measures in these institutions. Sev- 
enty-five per cent of the cases were 
treated by surgery, 25 per cent re- 
quiring a second procedure such as 
removal of a Smith-Petersen nail. 
Incidents of complications were high. 
One of the most common, leg short- 
ening, was felt to be responsible for 
both gait disorders and subsequent 
back pain. Pain was another com- 
mon problem requiring careful an- 
alysis and treatment. 

Following comprehensive rehabili- 
tation with oceasional use of appli- 
ances, such as elevated shoes and 
ischial weight-bearing braces, the 
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following results were seen: 65 per 
cent were classified as totally self- 
sufficient in performing essential ac- 
tivities of ambulation, elevation, 
transfer, with or without crutches; 
17 per cent were rated partially self- 
sufhcient, requiring minimum aid; 
9 per cent completely dependent, 
requiring considerable assistance ; 
and 4 per cent were not fully an- 
alyzed. Whereas the degree of func- 
tional restoration was highest when 
union was good, 22 per cent of the 
total group became fully independ- 
ent despite mal-union. 

Use of a wheel chair should be 
limited to patients in whom severe 
weakness, intractable pain, cardiac 
disease or other complications make 
it really necessary. 

Six months was felt to be an 
average period for the elderly pa- 
tient without complications to 
achieve sufficient callus formation to 
permit resumption of activity. Un- 
fortunately, many patients were not 
referred for rehabilitation until long 
after the optimum early treatment 
period. 

Many patients often thought to 
be unsuitable candidates for re- 
habilitation due to mal-union, age, 
and other factors, were found to 
achieve a high degree of independ- 
ence. For maximum effectiveness in 
such a program there is a need for 
early referral, maximum control of 
chronic medical problems, and con 
sideration of individual 
nomic needs. 


social-eco- 


Treatment of Fractures and Dis- 
locations, 1950-1960 


Thomas Quigley and Henry Banks 
(Department of Surgery and Ortho- 
pedic Surgery, Harvard Medical 
School, and the Peter Bent Brig- 
ham Hospital, and the Harvard 
Health Services, Boston, Massachu- 
setts), N. Encianp, J. M., 263:344- 
349, August 18, 1960 


Because of the rise in horsepower 
and the lengthened span of life of 


man, the number of fractures has 
increased 39-54 per cent. The care 
and treatment of these injuries be- 
comes the responsibility of the med- 
ical profession. 

The Patient. For every patient 
a course must be charted between 
rest and activity. As soon as possible 
in convalescence every muscle that 
can be moved must be actively exer- 
cised. The patient who sees con- 
tinuous daily improvement is happy 
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and will probably achieve good func- 
tion and economic and mental self- 
sufficiency. 

Fractures in Children. From a 
surgical point of view children are 
not small adults. Until the closure 
of the epiphysis, fracture problems 
in children are different from those 
in adults. Open reduction on chil- 
dren is condemned. 

The Wound. 
learned as to 
would 


No method has been 
how the process of 
healing can be accelerated. 
Some experiments on dogs by Clay- 
ton and Weir have established the 
fact that divided ligaments at the 
knee heal with greater strength and 
function when sutured than when 
allowed to retract and bridge the 
gap with scar. 

No exact rules can be promulgated. 
In general, precise surgical recon- 
struction will result in the best 
function. On the other hand, risks 
of operations on fractures are still 
great. Very results for hun- 
dreds of vears have followed in- 
telligent application of closed reduc- 
tion and splinting, or traction. 

The Clavicle. Non-union of the 
clavicle is rare the mus- 
culature of the shoulder girdle and 
neck tends to keep the fracture 
faces in contact. The traditional 
figure-eight splint does not immo- 
bilize, but does tend to counteract 
upward bowing of the clavicle. In- 
tramedullary fixation is rarely in- 
dicated. In any treatment of a 
fractured clavicle it should not be 
forgotten that absence of the clavicle 
is compatible with perfect or nearly 
perfect function. 

Acromioclavicular Dislocation. If 
the injury is to the joint capsule, a 
simple strapping with a sling is 
adequate. Some degrees of cosmetic 
asymetry may occur. But real dis- 
ability is almost unknown. 

If the injury is to the clavicular 
origins of the deltoid and trapezius 
muscles, apparatus to press down- 
ward on the clavicle and upward 
on the humerus is worthwhile. 

If the injury is to the coraco- 
clavicular ligaments, surgical repair 
is justified. An operation found sat- 
isfactory in this case consists of re- 
moval of the distal end of the cla- 
vicle and suture of the conoid and 
trapezoid ligaments with silk or 
fascial strip between the clavicle and 
the coracoid process. 

The Shoulder. The problem in 
dislocation of the shoulder is the 
same today as 10 years ago. In 38 
per cent of these cases the disloca- 
tion recurred, Of the many surgical 
procedures on record for recurrent 
shoulder dislocations, the _litera- 
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ture in the past 10 years has favored 
the Bankart or Putti-Platt. 

The Humerus. Comminuted frac- 
tures and fracture-dislocations of the 
articular surfaces of the humeral 
head may be very disabling. Vital 
lium replacement arthroplasty of the 
humeral head has good reports, but 
it is too early to evaluate this pro 
cedure. Undisplaced fractures of the 
surgical neck are best treated symp- 
and with very early ac 
tive motion. Displaced surgical-neck 
fractures may be treated in 
ways: closed reduction, traction, and 
open reduction 

Fractures of the 
humerus are often regarded too 
lightly. They can present 
problems. They can be treated safely 
by closed reduction and immobiliza- 
tion. There have been good results 
with the hanging Intramedul 
lary fixation and grafts have 
been worthwhile. 
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Analysis of the Temporal Com- 
ponents of Motion in Human 
Gait 
K. I 
F. 
chology. 

Madison). 
142-151, August 


Smith, C. D. MeDermid, and 
Shideman (Department of Psy 
Wisconsin, 
Mep., 39: 


University of 
Am. J. Puys. 
1960 


By means of an electronic motion 
analyzer (electrobasometer) precise 
values for the components in 
gait under circumstances 
have been obtained. In the method 
described, the subject, who may be 
shod or unshod, walks a divided 
brass runway. Foot-contact activates 
relays which control timing devices 
The duration of foot-contact and 
stride-time for each foot or for both 
feet can be The method 
permits the timing of the contact 
of any point on the sole or the whole 
sole. 


time 
various 


measured, 


Values were obtained for bipedal 
contact-time and for contact and 
travel time at different paces, with 
and without shoes, and in running. 
Sex differences, the effects of 
and the effect of carying a weight 
were also studied. 

The authors point out that the 
method permits, for the first time, 
accurate, quantitative specification 
of motor coordination in gait, in 
terms of the correlation between 
contact-time and stride-time and in 
terms of indices of motor coordina- 
tion derived from ratios between 
contact-time and stride-time. They 
cite the method also as a means of 


age, 
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quantitating pathological gait. They 
have derived an index of locomotor 
movement coordination which they 
call the gait rhythm ratio. Norms 
for this ratio and for each of the 
various circumstances of gait were 
computed. 

Some of the conclusions from the 
several studies reported were as fol- 
lows: 1. The contact-time of unshod 
walking at normal pace 
seconds and the stride-time is 
seconds. 2. Stride durations in men 
and women are not significantly 
different but the contact-time of the 
whole sole for men is longer than 
for women. 3. Wearing of shoes in 
creases contact-time but does not in 
crease stride-time, 4. Sole contact 
in walking is about double that of 
running, but stride-times are not 


significantly increased in running. 5 
The time of either contact or travel 
shows no alteration between 4% and 


50 years of age. 6. The time pattern 
is unaffected by weights of 2 
or less. 7. Gait is not 
related in a highly 
to either weight or height. 


> pounds 
mechanically 


consistent way 


The paper also includes a descrip 
tion of a portable electrobasometer 


for clinical, field, and laboratory use. 
Some of the circuits are diagrammed 


Museles of Respiration and 


Speech: Annotations 


Adelphi, 
2 :637-638., 


I ondon 
Septem 


(Adams _St., 
Lancet, LONp., 
ber 17, 1960, 


This article discusses the newer con 
cepts in the kinesiology of the 
muscles of respiration and speech. 

It is that the 
intercostal muscles, as well as the 
diaphragm, take part in normal, 
quiet respiration and that expiration 


generally assumed 


is passive. Clinical experience shows 
that respiration can be maintained 
without active diaphragm move- 
ments. From the way in which the 
intercostal muscles attach to the 
ribs, it was believed that the ex 
ternal intercostals raise the ribs and 
increase the diameter of the thoracic 
cavity, and thus act as inspiratory 
muscles; and that the internal in- 
tercostals are used only in vigorous 
expiration or to maintain the dis 
tance between individual ribs. These 
same muscles and others must also 
be concerned in the precise regula- 
tion of expiration necessary in speak- 
ing and in occupations as 
playing wind instruments. 

Through studies and experiments, 
it was found that in quiet breathing, 


such 
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the diaphragm is almost wholly re- 
sponsible for inspiration and that ac- 
tion potentials appear in it before 
the inward flow of air begins. The 
external intercostals are not used 
in quiet respiration, but an upper 
part of the internal intercostals is 
used. A lower part of the internal 
intercostals contracts during expira- 
tion. Diaphragm activity 
cease until some time after expira 
tion has begun. Thus, quiet expira- 
tion is not, as formerly thought. a 
wholly passive process. In forceful 
breathing, both external and inter 
nal intercostals are used. The trans 
versus thoracis, latissimus dorsi, 
rectus abdominis, and external ob 
lique are also used in expiration. 

For speech, singing, and playing 
a wind instrument, tracheal pressure 
which produces the quality of sound 
and regulates the control of air flow 
is produced by the thoracic muscles 
and external and internal inter 
costals. The latissimus dorsi and 
rectus abdominis brought in 
to help keep up the pressure In 
most people, during speech, the dia 
phragm little and 
expiratory control depends on co 
ordination between the external and 
internal intercostals. 

The laryngeal muscles, as well as 
the internal intercostals, are used in 
regulating the pitch of a 
the adjustments in 
enabling stresses to be The 
external intercostals exert a check 
action after a syllable and 
thus momentarily out- 
ward air flow induced by the in 
ternal intercostals. At a fairly regu 
lar interval after internal intercostals 
activity begins, tracheal pressure in- 
and it is then that sound 


does not 


are 


shows activity; 


voice in 
speech and in 


made 


stressed 
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Abstracters for January 


We are indebted to the following 
Association members for the care- 
fully prepared abstracts that appear 
in this issue: 


Rachel Adams 
Mary Bennett 


Mary Jane Hayes 
Nanette Keegan 
Margaret Bryce Dorothy Kemske 
Betty Calabrese Geraldine Midgley 
Jean Cuthbertson Patricia Wakefield 
Joan Erback Nancy Watts 


We regret that through error the 
names of the following abstracters 
were omitted in the December issue 


of the Review: 


Rachel Adams 
Elizabeth Davies 
Nanette Keegan 
Dorothy Kemske 
Meredith 


Floren e Murley 
Patricia Wakefield 
Mary W e 
Nancy Watts 
Nords« how 
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Book Reviews . . . 


Back Pain: Diagnosis and Treat- 
ment Using Manipulative Tech- 
niques. By John MeM. Mennell, 
M.D., Special Lecturer, Department 
of Physical Medicine. Medical 
School, College of Medical Evan- 
gelists, Los Angeles, California. 
Cloth, illus., 226 pp. Boston: Little, 
Brown and Company, 1960. $9.50. 


A book in which the name Mennell 
appears as the author will arouse the 
interest of any well-informed physi- 
cal therapist. The author states in 
the preface that he appreciates the 
difficulty of following in the foot- 
steps of his famous father, the late 
James Beaver Mennell, M.D., of 
London, yet he is reassured by the 
fact that most of the concepts and 
findings of his father’s practice have 
been tested and remain valid today. 

The author hopes this work will 
help to clarify the status of joint 
manipulation in the treatment of 
pain arising from synovial joints. He 
recognizes the prevalence of back 
pain and it is with “the hope of 
bringing more certain alleviation to 
these patients” that he undertakes 
to present to the medical profession 
the methods of diagnosis and of 
treatment by manipulative technics 
which in his experience he has 
found to be valuable. He 
that this subject should receive more 
attention in medical schools and in 
postgraduate programs than is given 
at the present time. 

This volume includes a Preface 
with acknowledgement to those who 
have assisted in its preparation and 
a Preamble in which the author 
briefly discusses the history of 
theories, which have existed in the 
past fifty regarding the vari- 
ous methods of treatment of back 
pain. He also emphasizes the im- 
portance of careful, detailed exami- 
nation and diagnosis before follow- 
ing any routine method of treatment. 
The first section is entitled “Move- 
ment—Dysfunction— Manipulation 
Spinal Movement.” In this section 
the use of these terms throughout 
the book is explained and the au- 
thor’s term “joint play” is defined. 
Precise and detailed routine of his- 
tory taking and examination are 
given in the following sections, 
namely: “The Low Back,” “The 
Thoracic Spine,” and “The Cervical 


be lic ves 


years, 


THe PuysicaL THerApy REVIEW 


Next follows the section 
“Therapeutic Manipula- 
tion,” which is discussed in detail 
and regarding which the author 
states, “No one should attempt un- 
til he is perfectly facile in his 
ability to put a normal joint through 
its normal range of movement; this 
means practicing on a normal sub- 
ject.” The remaining chapters of 
the book are “Prophylactic Treat- 
ment Against Joint Dysfunction in 
the Spine Conditions Coexisting 
with Dysfunction,” “The Interverte- 
bral Dise,” “Arthritis,” and “Whip- 
plash Injury.” 

The photographs and line draw- 
ings used throughout this volume 
are well done and the legends are 
clear and concise. 

Although Dr. Mennell’s chief pur- 
pose in writing this book is to 
bring his methods of treatment by 
manipulation technics to the atten- 
tion of the medical profession, he 
also recognizes the value of supple- 
menting this by the use of other 
physical treatment. This makes this 
book of interest to physical thera- 
pists. He also advises the medical 
profession to make use of trained 
physical therapists and also to learn 
when and how to prescribe physical 
therapy when it is necessary. 


Spine.” 
entitled 


The Utrecht Symposium on the 
Innervation of Muscle. (Held at 
the University of Utrecht, T 
Netherlands, July 17-20, 

Edited by H. D. Bouman, 
Professor of Physic al Medi ine, 
University of Wisconsin: and A.L. 
Woolf, M.D., Consultant Pathologist, 
Midland Center for Neurosurgery, 
Smethwick, England. Cloth, illus.. 
223 pp. Baltimore: Williams & 
Wilkins Co., 1960. $5.00. 


This symposium consists of twenty 
two papers by twenty-six contrib- 
utors presented at the University 
of Utrecht in 1957. All the subject 
matter in this publication originally 
appeared in Volumes 38 and 39 of 
the American Journal of Physical 
Medicine. The papers are based on 
clinical and experimental work of 
the authors rather than on sum- 
maries and reviews of the literature. 
Each contributor represents an out- 
standing laboratory or clinic from 
one of eleven different countries. 

In the discussion of the innerva- 
tion of muscle, the motor unit (“the 
individual nerve fiber with the bunch 
of muscle fibers it activates”), is de- 
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scribed from the standpoint of the 
ratio of muscle fibers to nerve, and 
the number of motor units per 
muscle. Facts about the ultra- 
structure of the motor end-plate 
and the neuromuscular bundle are 
presented in an article on electron 
microscopy. 

Other articles correlate biopsy 
results with electromyograms in 
various diseases affecting structural 
areas of the motor unit—myopathies, 
neuropathies, and myasthenia gravis. 
Similar studies, primarily in animals, 
correlate the electromyograms in 
innervated and partially denervated 
states. The effects of acetylcholine 
on the motor end-plate and_ its 
role in nearomuscular transmission, 
as well as the role of neuromuscular 
blocking drugs, are discussed. 

To complete the description, the 
biochemical changes and the meta- 
bolic reactions of denervated and 
reinnervated muscles are presented. 
Thus, a comprehensive survey of 
the functional unit of the neuro- 
muscular system in health and dis- 
ease is brought together in one 
volume. 

A certain amount of duplication 
is present This. however. is 
comed because of the highly scien 
tific nature and treatment of the 
subject. Each paper is well written 
with its own historical review, bibli- 
ography, and illustrative material. 
There are several electromyographic 
recordings with accompanying ex- 
planations. 


wel- 


This profound book may be recom- 
mended for the reference library of 
researchers, neurophysiologists, and 
physiatrists interested in electro- 
myography. 


Outline of Orthopaedics, Ed. 3. 
By John Crawford Adams, M.D., 
F.R.C.S. (England), Orthopaedic 
Surgeon, St. Mary’s Hospital, Lon- 
don. Cloth, illus. 440 pp. Balti- 
more: Williams & Wilkins Company, 
1960. $8.00. 


This is the third edition of this 
volume, appearing at two-year in- 
tervals, and designed primarily as 
a text book or reference. 

One of the outstanding features 
of this British publication is the 
emphasis and attention focused 
throughout its pages on the methods 
of clinical evaluation. Much of it 
is detailed to some degree, but it 
encompasses all aspects and facets 
of diagnostic procedure. 

There is a general survey of ortho- 
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pedic conditions, problems and dis- 
orders, (with the exception of 
fractures) in 100 pages. It is felt 
that this is too broad a subject to 
lightly, in this 
space, particularly when it includes 
peripheral nerve injuries, cerebral 
palsy, poliomyelitis, endocrine path- 
and benign and malignant 
bone tumors. 

In the remaining seven chapters 
disabilities are divided anatomically 
and discussed more fully and in 
greater detail, with specific con- 
ditions being considered from three 
phases. First, the predisposing 
cause, underlying pathology _ if 
known, or probable etiology; second, 
clinical features, and here again the 
author emphasizes the importance of 
history and physical findings in 
making a differential diagnosis and 
the investigation of possible referred 


be covered even 


ology 


symptoms. This is followed by a 
very brief discussion of treatment. 
Physical therapy is very rarely 


recommended as a_ treatment of 
choice, which is rather unusual. In- 
stead, chemotherapy and surgery are 
most often suggested. More elabora 
tion on this phase would have been 
valuable to the average person, 
especially in the allied fields. 

Generally, the material covered 
is too comprehensive, although a full 
discussion in brief space is a part 
of the author’s purpose. It is ques- 
tionable how much of it comes 
within the true realm of orthopedics, 
particularly, for example, reflection 
upon six of the arthritides. However, 
the rare and uncommon conditions 
have been omitted and descriptions 
of surgical procedures minimized. 

There are no cross references, no 
outside references, and no bibliog- 
raphy. 

The illustrations are good, particu- 
larly the reproduction of roentgeno- 
grams, as are the early wood- 
block prints in the Introduction. 

This book would be quite helpful 
to an individual with a_ limited 
source of referral, but would be 
repetitious and inadequate if other 


two 


reference material were readily 
available. 

Parkinson’s Disease: Its Mean- 
ing and Management. By Lewis 


J. Doshay, M.D., Ph.D., College of 
Physicians and Surgeons, Columbia 
University, New York. Paper, illus., 
224 pp. Philadelphia: J. B. Lippin- 
cott Company, 1960. $1.45. 


Written by the 
Parkinson 


the 
Laboratory at 


director of 
Research 
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Columbia-Presbyterian Medical Cen- 
ter. New York. Parkinson's Disease: 
Its Meaning and Management is a 
handbook for the layman, primarily 
directed to the Parkinson patient 
and his family, although anyone 
having contact with the chronically 
ill would profit by a review of the 
content. Factual and _ forthright 
throughout, the text tends to be 
somewhat repetitious, perhaps with 
purpose; and it may be 
for an undisguised appeal to sup 
port the research program. 
It deals clearly and honestly 
the manifestations of the 
naming three types: idiopathic, post 
encephalitic, and  arteriosclerotic, 
and mentions associated complica 
tions of each type. A brief history 
of the misnamed “Shaking Palsy” 
and earlier methods of treatment. 
defeated largely by the attitude of 
followed by the 
major content of the book: a more 


excused 


with 


disease, 


hopelessness, is 


positive, albeit conservative, ap 
proach today through faithful at- 


tention to medication and rehabilita 
tion programs. 

Dr. Doshay surveys the effective 
ness of a lengthy list of medications 
and some of the undesirable 
effects, hopeful of a drug to reverse 
the disease program 
of “Physiotherapy” is outlined to 
maintain or regain strength and 
mobility, ambulation and self-care 

In a discussion of various surgical 
and radiological procedures, it is the 
author's that while 


side 


processes. \ 


opinion imme- 
diate, gratifying results have been 
obtained in some of the more re 


calcitrant cases, the long range ame! 
ioration of symptoms has yet to be 
determined through more study and 
experimentation. 


Arthritis and Allied Conditions: 
A Textbook of Rheumatology. 
Ed. 6. Edited by Joseph Lee Hol- 
lander, M.D., Associate Professor of 
Medicine, University of Pennsyl 
vania School of Medicine. Cloth. 
Illus., 1306 pp. Philadelphia: Lea 
& Febiger, 1960. $20.00. 


The first edition of this compre- 
hensive textbook of rheumatology 
was published by the late Dr. Ber 
nard I. Comroe in 1940. This latest 
edition is edited by Dr. Comroe’s 
successor at the University of Penn- 
sylvania, Dr. Joseph Lee Hollander, 
an Associate Professor of Medicine 
and Chief of the Division of Rheu- 
matology at that school. 

Part I thoroughly discusses the 
rheumatic diseases and provides a 
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for the reader as 
into the subsequent 
sections which deal more specifically 
with the etiology and clinical as- 
pects of arthritis. The precise pres- 
entation of the etiology, pathol- 
ogy, and clinical picture of rheuma- 
toid arthritis in Part II are readily 
understood and followed. There is 
an extremely interesting discussion 
of the rheumatoid factor as an im- 
portant diagnostic aid and of the 
rheumatic cardiac lesions of ar- 
thritis. 

Part III deals with the treatment 
of arthritis from both the clinical 
and orthopedic standpoints. The 
various medications used in treat- 
ment of arthritis are discussed sep- 
arately in respect to both the de- 
sired and undesired factors result- 
ing when each is used. Of special 
interest to the physical therapist 
are the chapters dealing with the 
orthopedic management of rheuma 
toid arthritis. Specific therapeutic 
exercise routines and positioning are 
discussed at length; these 
would be applicable not only to the 
arthritic patient but to other types of 
chronically ill patients. 

Part IV, in presenting factors 
which might influence the onset or 
course of rheumatoid arthritis, re- 
views some important psychological 
considerations in rheumatoid con- 
ditions. Special attention is given 
to the effect that any consideration 
of psychogenic disturbances in rheu- 
matoid arthritis must include not 
only their role as exciting and ag- 
gravating factors, but also the 
serious emotional problems that may 
develop as a result of the disease 
process itself. 

Part V_ provides very compre- 
hensive material on the rheumatic 
diseases resembling rheumatoid ar- 
thritis: namely, spondylitis, psori- 
atic arthritis, hydrarthrosis, and the 
fibrositis syndrome. Other sections 
present excellent discussions on os- 
teoarthritis, gout, and the metabolic 
bone and joint diseases. 

The content organization and pre- 
sentation in this textbook were well 
planned and systematically took the 
reviewer through the 71 chapters 
so that each chapter integrated with 
another which made for fast and 
effective reading. The book brought 
the reader abreast of the new de- 
velopments and methods of treatment 
in the field of rheumatology. Illus- 
trations, x-rays, cross-sections of 
tissue, and charts and graphs were 
effectively incorporated into the book 
contents which make much of the 
technical information easier to 
understand. 

Despite the wealth of study and 
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information presented, the readabil- 
ity of the book renders it not too 
technical for individuals in the 
auxiliary medical fields. This book 
would make an excellent and useful 
reference book in any _ physical 
medicine department engaged in 
work with the arthritic patient. 


The Natural History of Cerebral 
Palsy. By Bronson Crothers, M.D.. 
Senior Consultant in Neurology, 
Children’s Medical Center, Boston; 
and Richmond S. Paine, M.D., Asso- 
ciate Physician in Neurology, Chil 
dren’s Medical Center, Boston. Cloth, 
Illus., 285 pp. Cambridge, Mass.: 
Harvard University Press, 1959. 
$6.75. 
The Natural History of Cerebral 
Palsy presents a thought-provoking 
account of the management of a 
series of cerebral palsied individuals. 

Each of the 1,821 cerebral palsy 
patients seen by 
authors during the period of 1930 
1950. Of the total number of these 
cases, 655 were reexamined by the 
authors; 746 were successfully fol 
lowed up by letter; and 420 
written to but did not respond. The 
information gained from long-term 
records, follow-up, and reexamina 
tion, provide material which will 
be the basis for many discussions. 
The authors present with clarity 
their idea of the “core” of the prob 
lem with the hope that their findings 
will be as disconcerting to the read- 
ers as it has been to them. 

\ wide range of subject matter 
is covered with clarity and concise- 
ness. Especial emphasis is given to 
the effects of growth and develop- 
ment on the evaluation of results 
from treatment and the importance 
of the often overlooked emotional 
status of the cerebral palsied indi 
vidual. The authors point out 
sharply the need for periodic ex- 
amination and reevaluation of the 
management of the child at the 
ages of six, twelve, and at the end 
of adolescence. 

The incidence of seizures among 
patients with cerebral palsy is ably 
presented and accompanied by in- 
formative charts and graphs. The 
authors stress the need for individ- 
ual evaluation of each patient, a 
point especially brought out in the 
chapter dealing with the interpreta- 
tion of the patient’s intellectual 
potential. The importance of evalu- 
ating all the findings on each indi- 
vidual case in regard to employ- 
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ability is also stressed; and excellent 
charts are included in the section, 
“Life Expectancy and Employabil- 
ity. 

The section, “Treatment of Motor 
Disabilities,” is of outstanding value. 
To therapists and other medical per- 
sonnel dealing with this particular 
group of handicapped indivduals, 
it is important that the long-term 
follow-up care enabled the authors 
to draw with greater 
authority than reports on short-term 
follow-up care. It may 
shock to the reader to learn that 
the authors feel that the influence 
of growth and development and the 
attitude of the individuals dealing 
with cerebral palsied patients are 
usually more important than technics 
of treatment. 


conclusions 


come as a 


The authors emphasize that the 
emotional and intellectual problems 
are just as important as the physical 
problems, if not important. 
The dangers of undue pressure, over- 
optimism or defeatism are brought 
out through case histories. The re- 
markable display of “fruitful in- 
genuity” of parents and patients 
is cited. One of the finest chapters, 
according to this reviewer, is the 
one entitled “Emotional Status.” 
Here, the authors share their vast 
knowledge of the subject with the 
readers, through a series of 23 ex- 
cellent histories. 

The tremendous influence of 
growth and development is brought 
out sharply in this chapter. The 
authors stress the need to differen- 
tiate between psychologic and phys- 
ical impairment. It is of great in- 
terest to note that the authors have 
become more keenly aware, through 
this study, that most of the success- 
ful individuals have rebelled, at some 
time or other, against their advisors. 
Although affection and confidence 
are vital to the cerebral palsied, 
they must be permitted to make 
their own experiments and, at times, 
their own decisions. The authors 
warn medical personnel against the 
danger of pride in the physical ac- 
complishments made by the child 
while the more important emotional 
problems remain unrecognized. 

The one important conclusion 
reached by the authors in this sur- 
vey will stimulate physical therapists 
to reevaluate their treatment and 
management program for cerebral 
palsied patients. The conclusion can 
be stated simply. Damage or ab- 
normality of structure occurs early 
in life and disturbs function. The 
effects of this disability on growth 
and development must be given more 
serious consideration if the patient 
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attain his niaximum achieve- 
in adult life. 

The Natural History of Cerebral 
Palsy is printed in clear type on 
non-glossy paper. The style of writ- 
ing is easy to read and the authors 
manage to identify themselves with 
the reader by conveying the fact 
that they too are still searching ‘or 
answers, 

The book contains many excellent 
photographs and valuable graphs and 
tables. One-half of the book con- 
tains “Classification of Cerebral 
Palsies,” “Etiology and Pathology,” 
and a description of the different 
types of cerebral palsy. One-quarter 
of the book is entitled “Emotional 
Status in Adolescence and Early 
Adult Life” and “Effect on The 
Family.” 

This book differs from others in 
the field because it is the first 
critical analysis of the results of 
a long-term follow-up of cerebral 
palsied Evaluation of the 
various types of management has 
been presented in a manner which 
enables the reader to evaluate the 
literature in the field of 
palsy with deeper insight. 
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The Child in Hospital. By Hed- 
ley G. Dimock, Ph.D., Coordinator of 
Staff Development and _ Training, 
Montreal, Y.M.C.A. Cloth, 326 pp. 
Philadelphia: F. A. Davis Company, 
1960. $4.50. 


This book is apparently addressed 
to students rather than to experi- 
enced professional people. The stvle 
is very simple and direct with many 
brief didactic statements and a min- 
imum of discussion. There is a 
subject index and an extensive bib- 
liography. 

The subject matter deals chiefly 
with children who are hospitalized 
for a comparatively time, 
though well enough to participate 
in group education and recreation, 
and able to benefit by guidance and 
counseling programs, and to ex- 
perience hospital life as a_ social 
experience. In this respect students 
of physical and occupational therapy 
would find the book of value. It is 
also appropriate for student nurses, 
teachers, and others who are en- 
gaged in group work. 

The title is mislead- 
ing because it indicate 
the emphasis upon participation in 
group activities. There is very little 
mention of the individual problems 
of the child who suddenly finds 
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himself, incapacitated by illness or 
injury, away from home in an un- 
familiar environment, and required 
to experience many changes from 
his normal daily life, including some 
which are painful and frightening. It 
would seem proper under the title 
to include more suggestions to help 
parents and the hospital staff to 
understand the unspoken feelings 
and smothering apprehensions of 
these young and acutely ill children 
who need self-confidence, quiet 
amusement, and willing tolerance of 
unpleasant procedures and restric- 
tions. 


Physics and Electronics in Phys- 
ical Medicine. By A. Nightingale. 
M.A.. Ph.D. Senior Lecturer and 
Chief Physicist. St. Thomas Hos- 
pital, London. Cloth, illus., 292 pp. 
New York: The Macmillan 
pany, 1960. $6.00. 


Com- 


This is a textbook written primarily 
for those preparing for Part I of 
the Diploma in Physical Medicine 
However. it will serve well for those 
in medicine who have need or desire 
to brush up on basic 

Dr. Nightingal written this 
book so that those in medicine and 
related fields would not be required 
to retake basic in physics 
before their professional examina- 
tions. He sympathizes with those 
who have found the subject difficult, 
and he has, as the Foreword by Dr 
F. S. Cooksey states, taken great 
pains to produce a text which is 
lucid, well-illustrated by example 
and diagram, succinct yet in suffi 
cient detail, and a pleasure to read. 


physics, 
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Part I deals with the fundamentals 
of physics and is a good review for 
anyone who has studied the subject, 
but comprehensive enough for those 
who have not had college physics or 
who have had a difficult time in it. 
The things stressed, of course, are 
those most used in physical medi- 
cine. Each chapter has its own sum- 
mary. 

Part II deals with the applica- 
tions of the principles in Part I. 
This is a survey of the physiological 
effects of electricity and its use in 
physical medicine. it is divided into 
five short but concise sections: 1. 
Direct currents: electrolytic effects: 
2. Low-frequency alternating and 
pulsed curents: stimulating effects; 
3. High-frequency currents: heating 
effects; 4. Microwave radiation: 
heating effects; and 5. The effects 
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of physical factors and the physio- 
logic responses on the rise in tem- 
perature of the tissues. 

Part III consists of Appendices 
that are most useful and informa- 
tive. These are: 

1. Some Useful 

Techniques. 

. The Use of 


Mathematical 


Vector Diagrams 
in Analyzing A. C. Circuits. 

. The Cathode Ray Oscilloscope. 
Electromyography. 
‘Constant Current’ and 
stant Voitage’ Stimulaters. 
Microwave Diathermy. 
Ultrasonic Therapy. 

. Transistors. 


‘Con- 


The book has very clear diagrams 
throughout which are numbered as 
to chapters. There is a compre- 
hensive bibliography, as well as an 
index, for quick reference. 

This book is one that fills a need 
for many physical therapists and 
should be very useful in their private 
libraries as well as the libraries in 
hospitals and schools of physical 
therapy. It is written in an inter 
and informative style and is 
actually a textbook that is a pleas- 
ure to read. Of particular interest 
is the appendix on mathematics 
This gives a quick and effective 
review for the mathematics in 
physics which is often forgotten and 
without which under 
stand physics. 


esting 


you cannot 


the 
Ed. 2. By 


Functional Anatomy of 
Limbs and Back. 
Henry Hollinshead, Ph.D. Head, 
Section of Anatomy, Mayo Clinic. 
Rochester: Professor of Anatomy, 
Mayo Foundation, University of Min 
nesota. Cloth, illus., 403 pp. Phila 
delphia: W. B. Saunders, 1960. 
$9.00 


The subtitlk—A Text for Students 
of Physical Therapy and Others In 
terested in the Locomotor { pparatus 

indicates very clearly that this is 
a text written especially for the 
student of physical therapy. In this 
second edition the author has main- 
tained his orignal purpose and pro 
vided a readable account of func- 
tional anatomy in terms that a 
beginning student can comprehend. 
The presentation has 
been maintained, with more detailed 
material given in the 
the limbs. Brief 
more pertinent material have been 
added, as well as tables of nerves 
and muscles, and a number of fig- 
ures showing and nerves. 
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The new figures on vessels and 
nerves have been taken mainly from 
a larger publication by Dr. Hollins- 
head (Anatomy for Surgeons). 

That this text has stood the test 
of usage is probably in so small part 
due to the fact that the author pub- 
lished the original text only after 
the usage of the material, in mimeo- 
graphed form, in his classes of an- 
atomy for physical therapy students. 
This contact with the needs of the 
physical therapy student has 
maintained throughout the revision 
through the cooperation of physical 
therapy instructors using the text, 


been 


The index gives indication of in- 
clusion of material not appearing in 
the first edition on topics pertinent 
to the future physical therapist: e.g., 
clubfoot, effect of exercise. fatigue of 
muscles, footdrop, kyphosis, 
unit, substitution or “trick” 
ment, torticollis, 
of scapula, and others 


motor 
move- 
scoliosis, winging 

Nomina Anatomica, 1955, was used 
throughout, with synonyms given 
when it was felt by the author 
that a student would be handicapped 
without the knowledge of a com- 
monly employed term. A _ list of 
synonyms is also included. 

No references are 
there a bibliography. 


given nor is 

This book should continue to be 
useful not only to the physical ther- 
apy student, but te all physical 
therapists and others interested in 
human anatomy. 


Arthritis: Medical Treatment 
and Home Care. By John H. 
Bland, M.D., Director of the Clinic 
for Rheumatic Disease at Mary 
Fletcher Hospital, Burlington, Ver- 
mont. Cloth, illus., 208 pp 
York: Macmillan Company, 
$4.50 


New 
1960. 


This monograph, by a physician with 


wide experience in the field of 
rheumatology, was written specifi- 
cally for the arthritis patient, his 
family, and his physician. Dr. 
Bland’s purpose in writing the book 
was to provide each of these groups 
with knowledge regarding the na- 
ture and characteristics of the 
disease itself, the and 
technics of succesful treatment. 

It is pointed out that arthritis 
is the most ancient disease of man 
and animal. Only in the last few 
years, however, has the magnitude 
of the problem appreciated 
Despite research study, the 


concepts, 
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cause and cure of arthritis are as 
yet unknown. Even though there 
is no cure as such today, it is 
stressed repeatedly that a compre- 
hensive home-care program leads to 
increased ability and decreased dis- 
ability. 

The appendix contains a very short 
section on self-help devices and it 
lists the major organizations devoted 
to education, research, and treat- 
ment, also clinics that specialize 
in the treatment of arthritis. A 
glossary and an index are included. 
There is no bibliography, as such, 
but there are seven footnote refer- 
ences. 

Throughout the book, the im- 
portance of heat, massage, and 
an individualized regimen of rest 
and exercise is repeatedly empha- 
sized. In the chapter devoted to 
physical therapy, specific instruc- 
tions in the home application of 
physical therapy procedures are 
presented. 

The format is logical and the 
type clear; most of the illustrations 
are good, but two or three are of 
questionable value inasmuch as they 
relate to positioning for prevention 
of deformity. 

The monograph is written in lay 
terms and should serve well its 
stated purpose of supplying to the 
arthritis patient and his family in- 
formation regarding the nature and 
treatment of his disease. As a refer- 
ence book for the physical therapist 
or the student, however, it is too 
general in scope to be of much 
use. 


THE ParysicaL THerapy REVIEW 


Clinical Management of Behavior 
Disorders in Children. Ed. 2. By 
Harry Bakwin, M.D., Professor of 
Clinical Pediatrics, New York Uni- 
versity; Visiting Physician, Bellevue 
Hospital; Attending Pediatrician, 
University Hospital; and Ruth Mor- 
ris Bakwin, M.D., Associate Profes 
sor of Clinical Pediatrics, New York 
University. Cloth, illus.. 597 pp. 
Philadelphia: W. B. Saunders Com- 
pany, 1960. $11.00. 


Clinical Management of Behavior 
Disorders in Children is a textbook 
designed to guide medical students 
and young practitioners as they 
endeavor to perfect the science and 
art of diagnosis and prescription. 


Both of the authors are qualified 
by preparation, experience, knowl- 
edge, and interest to sort out sig- 
nificant and useful information from 
the vast amount of material which 
has been published on the man 
agement of behavior disorders 
children. This objective they have 
achieved successfully. The inexpe- 
rienced pediatrician and psychia 
trist and those concerned with child 
guidance programs should find the 
book helpful because of its factual 
summarization of the findings and 
conclusions of recognized research- 
ers and clinicians who have studied 
and treated both normal and excep- 
tional children over the years. 


One does not find a fresh approach 
to any of the subjects dealt with in 
the text, nor is there convincing 
evidence that the authors had any 
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objective other than a painstaking 
recording and systematic, clear pre- 
sentation of the discoveries and sug- 
gestions of many physicians and in- 
vestigators in pediatrics and allied 
fields. Practically every topic related 
to the psychologic and emotional 
aspects of a child’s life which has 
excited the curiosity of professional 
personnel is presented; but the 
subject matter is frequently handled 
superficially in the area of manage- 
ment of the child, 

The format of the text follows an 
accepted conventional pattern. The 
type is of good quality as is the 
paper. The illustrations are few 
and not striking in nature. 

The accuracy of the author index, 
subject index, and bibliographies 
confirms the impression that method- 
ical care and a great deal of time 
were expended on the text. As a re- 
sult, the Bakwins have compiled an 
excellent bibliographic source book 
which is a ready reference if one 
wishes to gain an acquaintance with 
various behavior disorders in chil- 
dren and a superficial survey of the 
field of clinical management. 

Original concepts of management, 
proof of depth of understanding of 
the presenting problems, and sufh- 
cient practical examples of clinical 
management are lacking to the ex- 
tent that the more discerning student 
and the more experienced individual 
would consider the book elementary. 


The reviews published here do not 
necessarily represent the opinions of 
the American Physical Therapy As- 
sociation. 


Book Reviewers for January 


Gertrude Beard, Physical Therapist, Bethany Hospi- 


tal, Kansas City, Kansas. 


Beryl B. Bilderback, inactive member of the As- 
sociation; formerly Instructor, School of Auxiliary Medi- 
cal Services, University of Pennsylvania; more recently, 
affiliated with the Wisconsin Neurological Foundation. 


Edna M. Blumenthal, Former Director of Rehabili- 


Gloria Hirschberger, Physical Therapist, Jeannette 


Memorial Hospital, Jeannette, Pennsylvania. 


Deborah Kinsman, Assistant Director, Physical 
Therapy Department, Vanderbilt University Hospital, 
Nashville, Tennessee. 


Catherine McClure, R.N., Ph.D., Associate Profes- 


sor, University of Pittsburgh, Pennsylvania. 


William J. Shriber, M.D., Chief, Physical Medicine, 


tation, The North Carolina Cerebral Palsy Hospital, Beth Israel Hospital, Boston; Associate in Medicine, 
Harvard Medical School, Boston 


Durham, North Carolina. 


Virginia L. Frost, Chief, Physical Therapy Section, 
U.S. Army Hospital, Fort Sill, Oklahoma. 


Neurological Institute, New York. 


Mrs. Julienne C. Steffens, Physical Therapist, Glas- 
tonbury, Connecticut. 


Lois M. Wellock, Ph.D., Assistant Professor in 
Louise R. Hewson, Chief Clinical Psychologist, Physical Medicine, Northwestern University Medical 


School, Chic ago. 
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COMPLETE FOUR-PAGE BOOK 


PHYSICAL THERAPY & REHABILITATION 


Bierman & Licht: Physical Medicine in Genera! 
Practice —°52, 832 pp., 234 ill. 
Brookes: Re-education of the Injured Shoulder 
59, 114 pp., 99 ill 
Bruce, Reutersward, Westin: Physiotherapy in 
58, 98 pp. 
\mputation 


12.50 


Chest Diseases 
Bryce: PT after 
Buchwald: Rehabilitation 

Living — 176 ill. 
Clayton: Electrotherapy & Actinotherapy 
Covalt: in Industry — 
Dening, Deyoe & Ellison: Ambulation 
Heardman: PT in Obstetrics & 

2nd ed., "59, 244 pp., 97 ill. 
Hobson: PT in Paraplegia —°56, 109 pp. 
Institute of P.M.R., N.Y.U.-Bellevue: 

Rehabilitation Monographs 
Jokl: Clinical Physiology of Physical Fitness & 

Rehabilitation 194 pp., 98 ill 
Kerr & Brunstrom: Training of Lower Extrem- 

ity Amputee —°56, 288 pp., 278 ill 
Licht (ed.) Physical Medicine Library: 

I Electrodiagnosis & Electromyography — ‘56 

Il Therapeutic Heat —°58, 466 pp. 

IIL Therapeutic Exercise —°58, 893 pp 

IV Therapeutic Electricity & Ultraviolet —°59 

V Massage, Manipulation & Traction — 60 

Compiete Set of 5 Volumes 
Lowman: Arthritis —°59, 300 pp., 160 ill. 
Mennell: Back Pain — ‘60, 288 pp., 78 ill 
Penn. State Univ.: Rehab. Center Planning — "59 
Rusk et al: Rehabilitation Medicine 
Watkins: Manual of Electrotherapy 
White, Rusk et al: Cardiovascular Rehabilita 

tion — “58, 155 pp 

Rehab 58. 176 pp 
Wynn Parry: Rehabilitation of the Hand — "5f 
Zimmerman: Self-Help Devices —"58, 41 


1, 93 pp. 


Physical for Daily 


200 pp.. 
Rehabilitation 


Gynecology 


10.00 
12.00 
16.00 
10.00 
10.00 
58.00 

9.50 

9.50 
12.50 
12.00 

5.00 


6.50 
7.00 
9.00 
1.75 


of Cardiovascular Patient 


THERAPEUTIC EXERCISE & KINESIOLOGY 


Pool I xercises "56 ] 75 


Neurologically Disabled 


Bolton & Goodwin: 
Brenner: Exercises for 
‘57, 84 pp.. 19 ill 
Postural 


Progressive 


50 
30 
50 


Relaxation Training — "56 2 
Therapy "58, 184 pp 
Cyriax: Manipulation & Deep Massage - °59 7.59 
Duchenne: Physiology of Motion —°59, 612 pp. 11.00 
Duvall: Kinesiology —°59, 292 pp., 91 ill 6.25 
Gardiner: Principles & Practice of Exercise 
Therapy — °54, 260 pp., 202 ill 

Guthrie-Smith: See Hollis & Roper below 
Hollis & Roper: Suspension Therapy in Re 
‘58, 228 pp.. 136 ill, (A 
of Guthrie-Smith’s book) 


Colson: 


xereise 


4.00 


habilitation revision 


UNIQUE PRESTON SERVICE 


Books for 


LIST AVAILABLE ON REQUEST 


Johnson (ed.): Science & Medicine of Exercise 
and Sports — 60, 755 pp. 

Knott & Voss: Proprioceptive Neuromuscular 
Facilitation —°56, 135 pp., 64 ill. 

Licht: Therapeutic Exercise —'58, 893 pp. 

Mennell: Joint Manipulation (Vol. 1 
print) 


Vol. 2: Spinal Column —°53, 264 pp. 
Steindler: Kinesiology —°55, 708 pp. 
Wells: Kinesiology — 60, 515 pp., 233 ill. 
Wessel: Movement Fundamentals —°57, 288 pp 
Williams & Worthingham: Therapeutic Exer- 
127 pp., 400 ill. 


out of 


Oi, 


MUSCLE TESTING & OTHER MEDICAL SUBJECTS 


Daniels, Williams & Worthingham: Muscle 
Testing — "56, 176 pp. $46 ill. 
Kendall & Kendall: Muscles 
Function — "50, 289 pp., 162 ill 
Anderson et al: Clinical Prosthetics for Physi 

cians & Therapists —-°59, 393 pp., 416 ill. 

Functional Bracing of Upper Extremities 

60, 360 pp. 
Correlative 


4.00 


Testing and 


50 


10.50 
9.50 
Cates: Primary Anatomy 6.50 
Chusid & MeDonald: 
60, 360 pp. 
Featherstone: Sports Injuries — “57, 208 pp 7.50 
Kendall & Boynton: Posture & Pain — ‘52 7.00 
Klopsteg & Wilson: Human Limbs & Substitutes 14.00 
Naylor: Fractures & Orthopedic Surgery 
Nurses & PTs — "60, 374 pp.. 386 ill 
Phelps: The CP Child — ‘58, 237 pp 
Quiring: Head, Neck & Trunk — 103 Diagrams of 
Muscles & Motor Points 124 pp 
Extremities — 106 Diagrams — "60, 120 pp 
Woodcock: Scoliosis 111 pp. 
Gould: New Medic al 5 


Dictionary "56, 


Neuroanat 
omy 


for 
6.50 
3.95 


1463 pp 


RECENT ADDITIONS TO BOOK LIST 


Adams: Outline of Fractures ~ ‘60, 268 pp. 

Denhoff & Robinault: CP and Related Disor 
ders — 60, 430 pp., 25 ill. 

Finnerty & Corbitt: 
pp.. 31 ill. 

Joseph: Man's Posture — "60, 88 pp., 23 ill. 

Stirling: PI Foot Ailments — 60, 72 pp 

Tobis & Lowenthal: Evaluation & Management 
of Brain Damaged Patient —°60, 105 pp., 36 ill 

Towbin: Pathology of CP —'60, 208 pp., 69 ill 


6.50 


12.00 


Hydrotherapy — "60, 264 
6.50 
5.59 
tor 
6.00 


8.00 


For immediate service send your orders to: 


J. A. PRESTON CORP. 


175 Fifth Avenue, New York 10, New York 
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What's New ..... 


10. “Little Scot’’ Wheel Chair 


The “Little Scot” wheel chair is designed for 
children 2 to 7 years of age. It provides ease 
and freedom of movement for the child's daily 
activities, yet it is budget-priced. 

The chair has a lightweight tubular. triple 
chrome-plated steel frame, brown slip-on uphol- 
stery, and rod-reinforced aluminum skirt guards. 
The arm design permits close approach to desk 
or table. Cross members provide support and 
folding action. It has four 20-inch tangent 
wheels and folding-type foot-rests with height 
adjustment. REHABILITATION PRODUCTS, 


For more information on items write to 
The Physical Therapy Review, 1790 Broad- 
way, New York 19, N. Y. 


New items which may be of interest to physical 
therapists will be mentioned in these pages each 
month. The accompanying explanations are made 
by the manufacturers and have not been investi- 


gated by the Physical Therapy Review. 


11. Hydro-Level Lounge Cot 


\ Hydro-Level Lounge Cot provides a safe means 
of moving immobilized patients. as well as a 
comfortable resting place. A hydraulic unit 
raises or lowers the cot to any desired height ees 
the cot’s sections may be adjusted to several 
positions. As a chair, the head end 
upright or semi-supince positions and a foot drop 
is available as an accessory. It may be used as 
an ambulance The unit swivelling 
wheels and accommodates any standard cot 
mattress. Head and foot leads facilitate moving 
the cot. FASCOLE CORPORATION. 
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Positions Available 


Physical therapy practice acts have been enacted 
in 36 states. A listing of State Board Examinations 
appears in the advertising pages. 


NEW ENGLAND 
PHYSICAL THERAPIST, APTA, registered with ex- 


perience to work in modern department of new 222-bed 
general hospital. Five-day, 40-hour week with good per- 
sonnel policies. Salary open. Send resume and salary 
requirement to Personnel Director, Providence Hospital, 
1233 Main Street, Holyoke, Mass. 


MIDDLE ATLANTIC 
STAFF THERAPISTS—N.Y.U. Medical Center affili- 


ated hospital. Diversified experience offered: General 
Physical Therapy, Rehabilitation, and Respirator Sec- 
tions. $4680-5580 with annual increments. Liberal va- 
cation, sick leave policy. Write Department PM&R, 
Goldwater Memorial Hospital, Welfare Island, New 
York 17, N. Y 


APPLICATIONS CONTINUALLY ACCEPTED for 
staff therapists in rehabilitation hospital treating chil- 
dren and adults. Addition completed recently includes 
complete new P.T. department. Current staff of seven 
is being gradually increased to meet greater in- and 
out-patient capacity. Progressive personnel policies. 
Salary commensurate with experience and training. Lo 
cation ideal for cultural interests and all sports. Further 
information and attractive brochure furnished on re- 
quest. Apply to Administrator, Sunnyview Orthopaedic 
and Rehabilitation Center, Inc., 124 Rosa Road, 
Schenectady 8, N. Y 


PHYSICAL THERAPIST WANTED to join New 
York University group involved in research and educa 
tion in the field of prosthetics and orthotics. Duties will 
involve research leading to improvement of prostheses 
and orthotic devices, with emphasis on testing and 
evaluation, teaching and preparation of instructional 
material. Applicant must be a graduate of an approved 
school of physical therapy and should have clinical ex- 
perience in working with amputees and/or brace wear- 
ers. Position offers attractive salary, liberal vacation, 
excellent retirement and insurance programs, and tui 
tion remission Application should include 
resumé of education and experience and should state 
salary requirements. Send application to: Dr. Sidney 
Fishman, Director, Prosthetics Education and Research, 
N.Y.U. Post Graduate Medical School 342 East 26th 
St.. New York 10, N.Y. 


privileges. 


STAFF MEMBER, rehab. unit of 5 women and 2 men. 
Good turnover of cases; all ages and disabilities; 
treated in patient's home. Qualified P.T. supervisor: 
opportunities in teaching and consultation with nursing 
staff; 40-hr. 5-day week, 4-wk. vacation, 7 holidays; 
excellent travel reimbursement; sick leave: insurance 
and retirement plans. $4100-$5400, depending on ex- 
perience and length of service. Visiting Nurse Service 


500 East Ave., Rochester, N.Y. 


HELP WANTED: MALE OR FEMALE. Physical ther- 
apist (RPT) for new 218-bed general hospital. Salary 
open. Liberal personnel policies. Small town close to 
Pocono mountain resorts, New York City and Phila- 
delphia. Apply to: W. T. Payne, Jr.. Warren Hospital, 
185 Roseberry St., Phillipsburg, NJ. 


PHYSICAL THERAPIST: New York Polyclinic Med- 
ical School and Hospital expanding physical medicine 
and rehabilitation dept. General rehab. problems. Good 
salary with increments, sick leave, paid vacations. Apply 
Personnel Office, 345 W. 50 St., N.Y. 19, N.Y. CO 5- 
8000. 


STAFF THERAPISTS for 523-bed general hospital in 
Manhattan. Excellent salary range and benefits. Appli- 
cants must be eligible for licensure in N.Y. State. Write: 
E. J. Megerian, Asst. Dir. Personnel, St. Luke's Hos- 
pital, 421 W. 114 St., New York, N.Y. 


STAFF PHYSICAL THERAPIST to administer phys- 
ical therapy in homes; progressive public health pro- 
gram; suburban community adjacent New York City: 
accessible educational and cultural opportunities. Work 
under the direction of a supervising physical therapist. 
Liberal personnel policies, 35-hr. week. Salary $5180- 
$5680. Bachelor degree physical therapy, eligible for 
licensure in New York State. Contact Miss Mercedes 
Brennan, Health Department, Yonkers, N.Y. 


QUALIFIED STAFF PHYSICAL THERAPIST: 
bed general hospital. Five-day week, four weeks paid 
vacation, salary open. Address inquiries to Columbia 
Hospital, 312 Penn Ave., Pittsburgh 21, Pa. 


336- 


STAFF PHYSICAL THERAPISTS (2) for 100-bed 
children’s rehabilitation center. Excellent possibilities 
for professional growth; graduate education available. 
Fine working conditions and liberal benefits. Salary 
dependent upon experience. Inquire: Chief Physical 
Therapist, Home For Crippled Children, 1426 Dennis- 
ton Ave., Pittsburgh 17, Pa. 


PHYSICAL THERAPIST for a Visiting Nurse Asso- 
ciation carrying on comprehensive services to the sick 
in their homes on a visit basis. Stimulating community 
program expanding its services to the chrenically ill. 
Retirement plan, Social Security, forty-hour week, one 
month’s vacation. Starting salary based on experience; 
annual salary increments. Apply: Executive Director, 
Visiting Nurse Association of Allegheny County, 200 
Ross Street, Pittsburgh 19, Pa. 


PHYSICAI 


suburban 


THERAPIST—571-bed general hopsital in 
area; newly equipped department has 4 
registered therapists and 3 aides. In- and outpatients 
for Orthopedic, Neurology, Internal Medicine, Neuro- 
surgery, and rehabilitation work. Salary open, range 
with increments; excellent fringe benefits. Write: The 
Reading Hospital, Personnel Dept., West Reading, Pa. 
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SOUTH ATLANTIC 


WANTED IMMEDIATELY: Two (2) Staff Physical 
Therapists, expanding department of an orthopaedic 
clinic. Department under direction of a physiatrist. 
Vacation, sick leave, holidays. Inquire: Arthur E. 
White, M.D., Anderson Clinic, South 25th Street & 
Army-Navy Drive, Arlington, Va. 


STAFF P.T.’s—Curtis Hixon Rehabilitation Center, 
Salary range $3993 to $5555. Reply: Rehabilitation Co- 
ordinator, Tampa General Hospital, Tampa 6, Fla. 


OPPORTUNITY for a staff physical therapist 
30-bed Children’s Rehabilitation Center. Close contact 
maintained with 500-bed University Hospital. Good 
working conditions and liberal benefits. Pleasant com- 
munity located in foothills of the Blue Ridge Moun- 
tains. Contact Francis N. Gay, Assistant Director of 
Personnel, University of Virginia, 1416 West Main St., 
Charlottesville, Va. 


in a 


PHYSICAL THERAPY CONSULTANT: State Crippled 
Children’s Program; P.T. Clinics held in various health 
departments. Merit System Status; retirement benefits; 
liberal vacation and sick leave. Salary range $4920-$614. 
Travel expenses paid. Responsible, challenging, and se- 
cure position. Write: Director of Personnel, State Health 
Department, Richmond, Va. 


IMMEDIATE OPENINGS available for qualified phys- 
ical therapists in 400-bed general medical and surgical 
teaching hospital. All work under supervision fulltime 
physiatrist. Salary commensurate with experience. For 
further details write Charles S. Wise, M.D., Director, 
Department of Physical Medicine and Rehabilitation, 
George Washington University Hospital, 901 23d Street 
N.W., Washington 7, D.C. 


STAFF THERAPISTS. General Medical and Surgical 
cases, In- and Outpatient Service. Opportunity for varied 
experience. Vacation, sick leave, and Social Security 
benefits. Apply: Mr. Norman Schreck, Coordinator of 
Rehabilitation Services, and Chief Physical Therapist, 
Physical Therapy Department, The Johns Hopkins Hos- 
pital, Baltimore 5, Md. 


STAFF PHYSICAL THERAPIST for expanding and 
progressive rehabilitation program in Baltimore and 
Hagerstown, Maryland. Salary: Staff—$4500.00 with an- 
nual increments, vacation, and sick leave. New and well 
equipped clinics, 40-hour week, inpatients only. Apply 
Dr. Florence Mahoney, Director Rehabilitation Medicine, 
or Miss Dorothea Barthel, Montebello Hospital, 2201 
Argonne Drive, Baltimore 18, Maryland. 


STAFF PHYSICAL THERAPIST: Modern 335-bed 
general hospital. Treat inpatients and outpatients; two 
weeks vacation, retirement plan plus social security, hos- 
pitalization, laundry of uniforms, forty-hour week, group 
life insurance. Salary range $4320-$5460, depending on 
experience. Write: Charles R. Sikes, Personnel Director, 
Baptist Memorial Hospital, 800 Miami Rd., Jackson- 
ville 7, Florida. 


STAFF THERAPIST—Treatment Center for children 
with orthopedic and neurological conditions; balanced 
variety of conditions. In- and outpatient service. Re- 
cently enlarged and improved P.T. Dept. Good start- 
ing salary with merit increases, 5-day week, annual 
two-week vacation, 6 paid holidays, sick leave, excellent 
retirement plan. Liberal personnel policies. Living 
quarters available. Contact W. H. Bird, Adm., Ashe- 
ville Orthopedic Hospital, Asheville, N.C. 


PHYSICAL THERAPIST for 250-bed general hospital. 
Well equipped, active department. Fifteen minutes 
from Washington, D.C. Write to Administrater, Arling- 
ton Hospital, Arlington 5, Virginia. 


REGISTERED PHYSICAL THERAPIST 
Department of 225-bed general 
Present expansion program now in progress for 40 
additional beds and various other increased facilities 
10-hour week, excellent salary and vacation, six paid 
holidays. Write: Administrator, Wheeling Hospital, 
Wheeling, West Va. 


-for Therapy 
short-term hospital. 


EAST NORTH CENTRAL 


MALE OR FEMALE registered physical therapist 
wanted immediately to head department established 
two years ago in this 170-bed general hospital located 
in an expanding summer and winter resort area. Salary 
range $4,800 to $6,240. Apply Administrator, War 
Memorial Hospital, Sault Ste. Marie, Mich. 


STAFF PHYSICAL THERAPIST: 2 openings in com- 
prehensive out-patient rehabilitation center. Excellent 
program and personnel policies. Starting salary with 2 
years experience $5400. Without experience $4900. Con- 
tact L. Burke Crowder, Administrator, Community Re- 
habilitation Clinic, 614 Dartmouth Ave., S.W., Canton 
10, Ohio. 


PHYSICAL THERAPIST: To take charge of new dept. 
Contact Dr. Rossi, Hopedale Hospital, Hopedale, III. 


PHYSICAL THERAPY POSITIONS available in Insti- 
tute Departments located in three Peoria hospitals. Ex- 
cellent education opportunities, both clinical and didactic. 
Three weeks vacation per year, sick insurance 
benefits, 644 holidays per year. Complete physical medi- 
cine and rehabilitation under supervision of 
physiatrist. Progressive salary scale commensurate with 
experience and meritorious service. Apply Medical Di- 
rector, Institute of Physical Medicine and Rehabilitation, 
619 N.E. Glen Oak Avenue, Peoria, IIl. 


leave 


program 


PHYSICAL THERAPY CONSULTANT—Help develop 
a new state geriatrics consulation service to local health 
authorities and nursing-home administrators. Assist in 
training institutes. Demonstrate physical therapy tech- 
nics. Need B.S. in Physical Therapy and four years ex- 
perience, including two in specialized work with elderly, 
handicapped people. Start at $565. R. J. Siesen, Per- 
sonnel Officer, State Board of Health, Madison 2, Wis. 
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Positions 
E. NORTH CENTRAL (con't) 


STAFF PHYSICAL THERAPIST (female) to work in 
midwestern 350-bed hospital. In- and outpatient work, 
40-hour week. Paid Blue Cross hospitalization, good life 
insurance and retirement plans. Write Chief Physical 
Therapist, Trumbull Memorial Hospital, Warren, Ohio. 


OPPORTUNITY for REGISTERED PHYSICAL THER. 
APIST to treat arthritis and multiple sclerosis patients 
in their homes under medical supervision. Transporta- 
tion furnished. Competitive salary. Chance for ingenuity 
in rapidly expanding program. Apply Executive Direc- 
tor, Akron Area Chapter, National Multiple Sclerosis 
Society, 326 Locust Street, Akron 2, Ohio. 


Positions Available as STAFF PHYSICAL THERAPIST. 
Salary range $4,800-$5,600. Starting salary based on 
experience. Merit increases, 40-hour week, 3 weeks 
vacation, holidays, sick leave, health and life insurance 
and retirement plans available. Affiliated with Wayne 
State Univ. Medical School and developing P.T. School. 
Comprehensive rehabilitation program for inpatients and 
outpatients and P.T. for 650-bed general hospital. Grad- 
uates of approved schools of P.T. and should hold mem- 
bership in APTA and/or Registry. Contact Mr. John 
C. Bay, Administrator, Rehabilitation Institute of Metro- 
politan Detroit, 261 Brady, Detroit 1, Mich. 


QUALIFIED PHYSICAL THERAPISTS wanted to serve 
in 1000-bed, modern hospital for the long-term ill, affili 
ated with the University of Cinciunati. Physical Medicine 
Department, well-equipped with modern equipment in 
all modalities; under direction of physiatrist, P.T., O.T., 
and A.D.L. sections, in expanding Rehabilitation Pro- 
gram dealing with complete cross-section of medical and 
problems: arthritis, brain injuries (traumatic, 
surgical, vascular), cord injuries, neurological disorders, 
orthopedics, general surgery. Starting salary to $4609.92 
with yearly increments. Liberal fringe benefits—8-:00 
a.M. to 4:00 p.m., 40-hour week; lunch; laundry; paid 
statutory holidays (10); sick leave (15 days); pension 
plan; University City on the Ohio River. Apply to 
Morris L. Stein, M.D., Director, Physical Medicine and 
Rehabilitation Department, Daniel Drake Memorial Home 
and Hospital, Galbraith Road, Cincinnati 16, Ohio. 


surgical 


PHYSICAL THERAPIST WANTED 

Position available for an experienced physical therapist 
to act as consultant to Central Ohio Hospitals and Rest 
Homes, in the convalescent care of the hemiplegic 
patient. Must be an RPT, plus two years general ex 
perience and own automobile. Good salary, plus travel 
expenses. Central Ohio Heart Association, 145 North 
High Street, Columbus 15, Ohio. 


WANTED: PHYSICAL THERAPIST for 200-bed gen 
eral hospital, semi-closed staff. Physicians, referring 
patients, all board certified or eligible. Salary 
Christmas bonus; paid vacation; sick leave; 
good housing available; expenses paid. 


open, 
holidays; 


Applicants in 


vited for personal interview. Contact Wayne B. Foster, 
Adm.., 


Holzer Hospital & Clinic, Gallipolis, Ohio. 


THe Puysicat THerapy REVIEW 


Available 


STAFF PHYSICAL 
Salary range $4525 
perience. Merit increases. 374-hour week, vacations, 
holidays, sick leave. Well-equipped department. Affili- 
ated with Northwestern University Medical School. P.T. 
student training program. Comprehensive rehabilita- 
tion program for in-patients and out-patients. 70-bed 
hospital. Congenial atmosphere. Excellent opportunity 
for personal development. Should be graduate of 
approved school of P.T. and hold membership in APTA 
or Registry. Contact Miss Hildegard Myers, RPT, Re 
habilitation Institute of Chicago, 401 E. Ohio St., 
Chicago 11, Tl. 


THERAPIST: 


available. 


Position 
-$4975. Starting salary based on ex- 


REGISTERED PHYSICAL THERAPIST for well 
equipped department in 425-bed general hospital, located 
in pleasant, residential, lake-shore suburb of Chicago 
Good salary, )-hour week, progressive personnel policies. 
Apply: Personnel Office, Evanston Hospital, 2650 Ridge 
Avenue, Evanston, 


PHYSICAL THERAPIST—-$5828-$6368 per year, sub- 


ject to legislative concurrence. For 500-bed suburban 
Detroit hospital moving into modern new building in 
1961. Up to 15 days vacation, 11 holidays, other liberal 


fringe benefits. Must have completed 
training. Contact: Wayne County 


mission, 628 Building, 


APTA approved 
Civil Service Com 
Detroit 26, Mich 


City-County 


INTERESTING CAREER POSITION acting as Director 
of a physical therapy 
pital. Salary $5100-$5400 to start, merit increases to 
$6000. Graduation from accredited college or university 
with specialization in physical education or nursing, 


program in a convalescent hos 


and completion of an approved course in physical therapy 
required. Five-day work week; paid annual leave and 
sick leave plans; retirement plan combined with Social 
Security; life insurance and hospitalization benefits 
Apply: Personnel Office, Oakland Office Building, 1 
Lafayette Street, Pontiac, Mich., FE 3-7861 


POSITION AVAILABLE as Staff Physical Therapist to 
test brain-damaged children in school for mentally re 
tarded. Challenging position with opportunity to attend 


graduate school at Ohio State University. Must be 
eligible for state licensing. Contact Dr. Ernest Johnson, 
Physical Medicine, Columbus State School, 1601 West 


Broad Street, Columbus, Ohio. 


EXPERIENCED PHYSICAL THERAPIST: To carry 
small case load and give consultant services to nursing 
staff. Salary range $5500-$7500. Contact Visiting Nurse 
Assoc., 1206 N. Astor, Milwaukee 2, Wis. 


WANTED 


ter with a 


Staff physical therapist for outpatient cen- 
general rehabilitation program. Excellent 
facilities and equipment. Starting salary, no experience 
needed, $4500 per annum. Three weeks paid vacation 
and sick leave. 40-hour, 5-day week. For further informa 
tion write G. Margaret Gleave, Executive Director, The 
CURATIVE WORKSHOP of Racine, 2335 Northwestern Ave., 
Ra ine, Wis. 
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Positions 
E. NORTH CENTRAL (con’t) 


IMMEDIATE OPENING for a registered physical thera- 
pist to work in hospital’s well-equipped physical therapy 
department. Of special interest: variety of cases and 
closely knit team approach with medical staff, liberal 
personnel policies, salary commensurate with experience. 
Contact Glenn C. Williams, Administrator, Mary Free 
Bed Guild Children’s Hospital & Orthopedic Center, 920 
Cherry Street, S.E., Grand Rapids 6, Mich. 


EAST SOUTH CENTRAL 


REG. PHYSICAL THERAPIST: New air-conditioned 
C. P. outpatient clinic supervised by physiatrist; 40-hr. 
5-day wk.; 3-wk. rest period; 13 holidays. Starting salary 
for inexp. therapist $4,200. Write Adm. Les Passees 
Center, 49 N. Dunlap, Memphis, Tenn. 


WEST SOUTH CENTRAL 
OPENING FOR EXPERIENCED registered physical 
therapist (female) Sept. 15th in private Orthopedic 
Clinic. Salary $400 per month plus yearly bonus. 35-hr. 


week. Two weeks paid vacation. Contact Graybill-Wilson 
Orthopedic Clinic, 1202 Arlington, Lawton, Okla. 


IMMEDIATE STAFF OPENINGS for 2 Male Regis- 
tered Physical Therapists. Starting salary $450 monthly 
5-day week. 100-bed special hospital for arthritis. For 
further information write: E. K. Clardy, M.D.. Leo N. 
Levi Memorial Hospital, P.O. Box 850, Hot Springs, 
Ark. 


URGENTLY NEED qualified physical therapists 
for inpatient and outpatient Under university 
auspices. La. Chapter, Arthritis & Rheumatism Founda 
tion. 1430 Tulane Ave., New Orleans 12, La. 


WANTED Immediately. Physical Therapist staff posi- 
tion Crippled Children’s Hospital treating primarily 
cerebral palsy and polio with some adults. Salary range 
$350-$400 starting. depending on experience; » hour 
week, 6 paid holidays. weeks after six 
months, noon meal and laundry of uniforms gratis. 
Contact Administrator, Crippled Children’s Hospital, 
1316 Third, Corpus Christi, Texas. 


WANTED IMMEDIATELY: Registered, physi al ther 
apist (male or female) for expanding orthopedic clinic. 
Will recent graduate. Good starting salary 
Apply Director, Laredo Rehabilitation 
Center, Arkansas, Laredo, Texas 


services 


two vacation 


consider 
Mrs. J 
100 


Cowl, 


MOUNTAIN 
REGISTERED PHYSICAL THERAPIST 


out-patient New Mexico Rehabilitation ¢ enter 
opening; 5-day 


(woman) tor 
Ine. Im- 
week, paid vacation and sick 
leave. Social Security. Salary in keeping with experience 
For details write to Arthur Osterholm, 1023 Stanford 
Drive NE, Albuquerque, New Mexico. 


mediate 


PACIFIC 
ALIFORNIA REGISTERED 
for our Physically 
Salary $444-$515 


rwo (2) ¢ 
Therapists wanted 
Childrens’ Schools. 
benefits, including vacations, sick and liberal 
retirement plan Apply: Sacramento County Civil 
Service Commission, Court House, Sacramento, Calif. 


Physical 
Handic apped 
Full Civil Service 
leave 


THERAPY REVIEW 


Available 


ORTHOPAEDIC HOSPITAL & REHABILITATION 
CENTER: Large enough for extensive service and teach- 
ing programs; small enough for close working relation- 
ship with medical, nursing, psychologic and other staff. 
Research opportunities. Treatments include amputees, 
spinal cord injuries, cerebral palsy, acute and recon- 
structive polio, arthritis, congenital defects. Good salary 
and benefits. Write: Director, Department of Physical 
Therapy, Orthopaedic Hospital, 2400 South Flower 
Street, Los Angeles 7, Calif. 
GRADUATES OF APPROVED 
PHYSICAL THERAPISTS: You may 
under professional supervision in this State pending 
registration with the California Board of Medical Ex 
aminers. Positions open in State Hospitals, the Veterans 
Home, and special schools for handicapped children. 
Starting salary $458, higher in some locations; liberal 
benefits ; promotional opportunities, Stream 
service examinations twice a month in San 
Francisco and Los Angeles, and on request in other 
states near candidate’s residence. Write: State Per 
sonnel Board, 801 Capitol Avenue, PT 71, Sacramento 
14, Calif. 


FOR 


practice 


SCHOOLS 
now 


employee 
lined civil 


CALIFORNIA OPPORTUNITY 


Physical Therapist in San Luis Obispo County 
General Hospital. Full range of therapy. “Other State 
registrants employable provisionally,” pending California 
registration. Salary range: $419-$505. Starting salary 
based on experience. Write County Civil Service Office, 
967 Osos Street, San Luis Obispo. 


new 


Classified WANT-ADS 


Rates 


$3.00 for the first line 

1.00 each additional line 

vour advertisement carefully and count 
50 ch cters and spaces per line 


ALL WANT-ADS MUST BE PAID FOR IN AD- 
VANCE. Make checks or money orders payable to 
the American Physical Therapy Association 


Typewrite 


Closing date for copy and cancellation is two 


months preceding publication date. 

Institutions or physical therapists who do not 
wish thelr identity known may arrange for Blind 
Ad Code No. All such want-ads must include the 
following which will be counted as 2 lines 


Address replies to of 
The Physical Therapy Review. 1790 Broad- 
New York 19, N. ¥ 


care 


way, 


IMPORTANT 


understood and agreed that the publisher 
have the right to reject or change the word- 
ng of any advertisement which in the opinion of 
he Editorial Board shall not be in agreement with 
the ethical standing of this publication 


It is 
shall 
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Positions Available 


PACIFIC (con't) 


STAFF PHYSICAL THERAPIST for 155-bed general 
hospital. College community, 30 minutes from San Fran- 
cisco. Write details of education, experience, and refer- 
ences to: Miss Shirley J. Kelly, Chief Physical Therapist, 
Alta Bates Community Hospital, Berkeley 5, Calif. 


SAN DIEGO COUNTY 
CRIPPLED CHILDREN’S SERVICES 


Graduates—Approved schools for Physical Therapy. 
Positions open in special schools for handicapped 
children. Starting salary $507; liberal employee benefits. 
Temporary appointment pending California registra- 
tion. Write Dept. Civil Service and Personnel, Rm. 403, 
Civie Center, San Diego, Calif. 


TWO STAFF PHYSICAL THERAPISTS experienced 
for Rehabilitation Center, Pacific Northwest. Five-day 
week, paid vacation, sick leave, retirement and Social 
Security benefits. Salary starts at $380 monthly, annual 
New building and most modern equipment 
available. Splendid educational and recreational oppor 
tunities available. Write: Miss Lila Scott, Supervision 
Therapist, Department of Labor and Industries, Re- 
habilitation Center, 4730 32nd Ave. South, Seattle 8, 
Wash. 


increases, 


PHYSICAL THERAPY CONSULTANT for crippled 
children’s program. Three years experience required, 
including one year at supervisory or teaching level. 
Salary range: $492-$586. Inquire: Personnel Officer, 
Washington State Department of Health, Smith Tower, 
Seattle, Wash. 


PHYSICAL THERAPIST for Cerebral Palsy Program 
operated by the Santa Clara County Health Department 
in local School for physically handicapped children. 
Salary: $478-$581 per month, paid vacation, sick leave, 
retirement system and group health insurance plan. 
Apply to: Mr. Robert Reiman, Supervising Cerebral 
Palsy Therapist, 2220 Moorpark Avenue, San Jose 28, 
California. 


STAFF PHYSICAL THERAPIST: Immediate opening 
in a private program offering preschool and therapy 
services to cerebral palsied children under 6. Affiliated 
with the University of Washington, Dept. Physical 
Medicine and Rehabilitation and other student pro- 
gram. Also under direction of an Orthopedist who is 
a member of the Academy of Cerebral Palsy. An oppor 
tunity to gain experience and knowledge of methods 
and treatment in the field of cerebral palsy. Month 
vacation; 35-hour week; plus extra time off at Christ- 
mas and Easter. Salary up to $4560 per annum, depend- 
ing on experience and education. Contact Wilma Krans, 
Supervising Physical Therapist, Spastic Children’s Clinic 
and Preschool, 1850 Boyer Ave., Seattle 2, Wash. 
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Old 
Diathermies 
Never Die... 


but they do “fade” with age! If your present dia- 
thermy is nearing its 10th anniversary, it may not 
be worthwhile incurring substantial service charges 
on it, When that time comes, let your Burdick dealer 
quote you a trade-in allowance on a new, up-to-date 


Burdick MW-1l Microwave Diathermy unit. 


fa THE BURDICK CORPORATION 
MILTON, WISCONSIN 


Branch Offices: NEW YORK * CHICAGO * ATLANTA * LOS ANGELES 


Dealers in all principal cities 
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CHECK THESE 5 EXCLUSIVE FEATURES 


for the Most Effective and Time-saving Administration 
of P.R.E. to the Quadriceps and Hamstrings Muscles 


® Variable resistance patterns that permit 
coordination of strength potential and resistance 
ss to give the patient appropriate maximum or 
Physical Therapy Departments. —> minimum resistance at any desired point 
through the range of motion. This patented fea- 
ture can be achieved only by a unit using 
weights for resistance. 


Check these exclusive features that have 
made the patented N-K Unit a “must” in 


® Accurate control of the amount of resistance 
throughout the long life of the Unit... achieved 
through the use of calibrated weights instead 
of a friction brake. 


® Axis of the knee joint and of torque unit 
in one straight line. This insures not only full 
range of motion but a more consistent and 
accurate treatment as well. 


®@ Weights easily moved along the calibrared 
resistance arm to provide a conventional 4, %4 
ind maximum-resistance sequence without add- 


ing weights. 


@ Patented suspension-type legrest ¢!imi- 
nating pressure and friction from the leg and 
making the treatment more comfortable for the 
patient. 


The N-K Unit is easily and conveniently used for B.K. amputees and B.K. fracture cases simply 
by sliding the leg rest to a point above the injury. 

The all-welded chrome-plated tubular steel table and the comfort of the web suspension-type leg 
contact are added features that have made N-K Units the most widely used unit of its type in 
Physical Therapy Departments and Rehabilitation Centers. In time economy, comfort, and effective- 
ness N-K leads the way. 
CRDER BY CATALOG NUMBER 
PC 2251A N-K Exercise Unit, Model 100B with upholstered, chrome-plated table $179.50 
PC 2251F N-K Exercise Unit, Folding Model 200B for wall attachment ........ $179.50 


EXCLUSIVE DISTRIBUTORS THROUGHOUT THE U.S. AND FOREIGN COUNTRIES 


J. A. PRESTON CORPORATION 


175 Fifth Avenue, New York 10, N. Y. 
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